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1.0 INTRODUCTION 

1.1 PURPOSE 

This sampling and analysis plan (SAP) provides the details for 
conducting groundwater sampl i ng and analysis field activities in support of 
the 200 Aggregate Area Management Study (AAMS) program. Included within this 
SAP are the objectives of the field activity, data needs and data quality 
objectives, sampling and analysis task descriptions, analytical requirements, 
quality assurance objectives and quality control methods. 

1.2 BACKGROUND 

The Hanford Site is organized into numerically designated operational 
areas including the 100, 200 , 300, 400, 600, and 1100 Areas (Figure 1). The 
100, 200, 300, and 1100 Areas have been listed on the EPA's National 
Priorities List (NPL) . The 200 Area, located near the center of the Hanford 
Site, encompasses the 200 West, East and North Areas which contain reactor 
fuel processing and waste management facilities. 

Under the Hanford Federal Faci lity Agreement and Consent Order (Tri­
Party Agreement), the 200 NPL Site is divided i nto 8 waste area group s largely 
corresponding t o the major processing pl ant s (e.g. B-Plant and T-Plant ), and a 
number of isolated operable units located in the surrounding 600 Area. Each 
waste area group is further subdivided into one or more operable unit. The 
intent of defining operabl e u~its was to group associated waste management 
units together , such tha t t hey could be effect i vely characterized and 
remediated under one wor k plan . In addition to past practice units, RCRA TSO 
facilities are often associated with an operable unit for characterization and 
remediation purposes. 

Recent proposed rev1s1ons to the Tri-Party Agreement require that an 
aggregate area approach be implemented in the 200 Area based on the "Hanford 
Past Practice Investigat ion Strategy" (HPPIS). The fundamental principal of 
the HPPIS is to streamline the existing RI / FS and RFI/CMS processes to provide 
a "bias for action" by maximizing the use of existing data, integrating past 
practice with RCRA TSO closure investigations, limiting and focusing the RI/FS 
process, and conducting expedited and interim actions where appropriate. The 
pr~ferred path of the HPPIS is to achieve records of decisions through interim 
remedial actions for the initial stages of Hanford cleanup. The ultimate goal 
being the successful cleanup or closure of contaminated areas at the earliest 
possible date in the most effective manner. 

Currently, ten AAMS are to be conducted for the 200 Area. Eight of the 
studies will focus on "source" areas. Source aggregate areas have been 
delineated so as to contain past-practice units that are associated with a 
major processing facility (e.g. PUREX, B-Plant, Z-Plant). Investigations of 
source areas will include evaluation of contamination from ground surface down 
to groundwater (the vadose zone). The remaining two AAMS are groundwater­
based (200 East and 200 West) . 
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Groundwater aggregate areas are delineated to encompass the geography 
necessary to define and understand the local hydrologic regime, and the 
distribution, migration and interaction of contaminants emanating from source 
sites which is considered an appropriate scale for developing conceptual and 
numerical groundwater models. As part of the 200 AAMS program, limited field 
act i vities are planned to help develop the area -wide conceptual models. Field 
activities will include groundwater sampling and analysis and borehole 
geophysical surveys. The groundwater sampling and analysis field activity is 
specifically directed toward refining the list of contaminants of concern and 
contaminant plume geometries. The goal is to supplement existing information 
to more accurately assess contaminant plume distributions. 
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2.0 SAMPLING AND ANALYSIS TASK DESCRIPTIONS 

2. 1 GENERAL APPROACH 

The gr oundwate r samp li ng and anal ysi s activity has been structured into 
two phases (Table 2-1). The tasks associated wi th each phase of the activity 
are listed in the table as well as the section of the sampling and analysis 
plan that contains details for each task. 

2.1.1 Phase I 

Phase I (October-December , 1991) groundwater sampling and analysis will 
entail supplement i ng the sampling of wells that are already being sampled by 
other Hanford Site groundwater sampling programs (network wells). This 
approach has been chosen for the first quarter of sampling due to: 1) the 
limited amount of time available to evaluate contaminant plume distributions 
based on the most recent analytical data (since 1/ 1/ 88), 2) the possible need 
to select non-network wells, which may require remediation , which are more 
advantageous l y po si t i oned for plume def i nition , and 3) the necessity of filing 
appropr i ate NEPA documentat i on for th e sampl i ng of non-networ k wells before 
they can be i nc luded i n the AAMS samp li ng program. 

The gene r al approach for Pha se I is t o selec t we lls and const i tuents 
which wi ll prov ide an area-wide set of data which wi l l complement the data set 
from 1/ 1/ 88. Wells that have been sampled and analyzed for a ''long list" of 
constituents (>350) since 1/ 1/ 88 were not considered for resampling during 
Phase I so as t o maximize the area l spread of i nformat i on. Const i tuent lists 
of network wel ls selected for samp li ng dur i ng Phase I will be supplemented to 
include contam i nants that have been det ected i n the 200 Area. 

2.1.2 Phase II 

The second phase of samp li ng and anal ys i s will begin in January , 1992. 
Three quarters of sampling (January-March, April-June , and July-September) 
will be included under this phase. The primary objective of plume definition 
will govern the selection of wells. Well lists will likely be modified each 
quarter to achieve the primary obj ect i ve of plume delineation. 

2.Z DATA QUALITY OBJECTIVES 

The EPA has devised a class i f i cation of analyt i cal levels for 
contaminant data (EPA 1987). The classification provides for data of better 
qual i ty as the ranking i ncreases. Level I consists of field screening 
methods; Level II entails more advanced onsite analytical techniques; Level 
III pertains to standard laboratory program procedures; Level IV consists of 
EPA contract laboratory program procedures ; and Level V pertains to specially 
developed procedures where standard methods are not available or where a high 
degree of analytical sensitiv i ty is required . 
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TABLE 2-1. 200 AAMS Groundwater Sampling and Analysis Activity Tasks 

I I 
S&A PLAN 

I I I TASK SECTION PHASE I PHASE II 

1 DATA COMPILATION AND REVIEW 2. 3 .1 X X 

2 CONTAMINANT DETERMINATION 2.3.2 X X 

3 EVALUATION OF EXISTING SAMPLING 2.3.3 
PROGRAMS X X 

4 CONTAMINANT DETECTS PLUME MAPPING 2.3.4 X X 

5 EVALUATION OF EXISTING WELLS 2.3.5 X X 

6 DATABASE DEVELOPMENT 2.3 .6 X X 

7 PHASE I WELL NETWORK SELECTION 2.3.7 
APP. A X 

8 PHASE I GROUNDWATER SAMPLING & 
ANALYSIS 2.3.8 X .,___. 

9 INITIATE NEPA DOC UM ENTATION 2.3 .9 X 

10 PHASE II WELL NETWORK SELECTION 2. 3. 10 X 
APP. B 

11 NON-NETWORK WELL REMEDIATION 2. 3. 11 X 

12 PHASE II GROUNDWATER SAMPLING & 2.3.12 
ANALYSIS X 

13 DATA EVALUATION 2.3 .1 3 X X 

Westinghouse Hanford has developed a site-specific analytical 
classification that implements the EPA data quality objective (DQO) process 
but consists of two data quality levels: field or laboratory screening and 
validated laboratory ana lyses (McCa i n and Johnson, 1990). Field or laboratory 
sc~eening is generally equivalent to EPA Levels I, II , and III; validated 
laboratory analyses are generally equivalent to EPA Levels IV and V, although 
some aspects of Level III are included. 

The 200 AAMS groundwater sampling and analysis program is a screening 
activity and will follow WHC screening DQO protocols or EPA I, II, and III, 
dependent on the analys is performed. There is no intent to use the 
information in statistical analyses or to define "absolute" concentrations of 
contaminants at a well. Data quality objectives and analyt i cal levels do not 
apply to compilation and evaluation of existing data. The Quality Assurance 
Plan for the 200 Area sampling and analysis activity is included in Attachment 
I. 
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2.3 TASK DESCRIPTIONS 

2.3.1 Task 1 - Data Compilation and Review 

The objective of this task is to assemble and evaluate existing data 
(electronic database and hardcopy) on 200 Area hydrogeology and groundwater 
contamination. Information sources include, but are not to be limited to, 
hydrogeologic and groundwater monitoring reports, monitoring well construction 
reports, groundwater quality data, and water level information. 

2.3.2 Task 2 - Contaminant Determination 

The purpose of this task is to query the Hanford Site Groundwater 
Database for all contaminants that have been detected in 200 Area groundwater 
samples analyzed since January 1, 1988. The term "contaminants" refers to any 
chemical or constituent that is listed in: 

-40 CFR 141 and 143 - Primary and Secondary Drinking Water Regulations 
-FR 54 22062 - Proposed Dr i nking Water MCL 
-40 CFR 264 Appendix IV - the RCRA "Long List" 
-WAC 173-200-040 - Model Toxics Control Act 
-DOE Order 5400.5 - Derived Concentration Guides (DCG) for Radionuclides 

A list of contaminant detections are contained in Appendix A and will be 
maintained in an electronic database for later evaluations such as contaminant 
plume mapping and comparisons with regulatory standards and background levels. 

2.3.3 Task 3 - Evaluation of Existing Sampling Programs 

The well networks and associated constituent lists for monitoring 
programs operating in the 200 Area will be compiled into an electronic 
database that identifies each well and the analyses scheduled for each month 
of the fiscal year , beginning in October , 1992 . 

Phase I sampling and analysis will be scheduled to supplement sampling 
schedules already defined by other Site groundwater programs . The contaminant 
detects identified in Task 2 will define the analyses requested for Phase I 
(Appendix A). Phase II sampling and analysis may also include wells that are 
sc~eduled for sampling under another Site program. 

2.3.4 Task 4 - Contaminant Plume Mapping 

The purpose of this task is to develop contaminant plume maps for use in 
the selection of well networks during Phase II. Maps will be generated for 
contaminant detections identified in Task 2. Each constituent will be plotted 
separately and contaminant plumes will be hand contoured. The plumes will 
then be digitized. Plume maps will cont i nually be refined as additional 
analytical data is received and will be used as primary guides during Phase II 
well selection. 
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•✓ 

2.3.5 Task 5 - Evaluation of Existing Wells 

The purpose of this task is to obtain information on the integrity, 
accessibility, construction quality, monitored interval, and sampling system 
employed by every well, network and non-network, within the study area. This 
evaluation will be based on the records review conducted in Task 1 and field 
inspections, as necessary . Wells will be categorized as either: 

Category 1: This is the highest quality categorization, i.e. 
RCRA/CERCLA wells or equivalents. Wells must be constructed of 
stainless steel, have a screened interval of 20 feet or less with filter 
pack, have well completion information that is well documented, and be 
sampled by a positive-displacement or electric submersible pump. Water­
level data and water chemistry are considered representative. 

Category 2: These wells have a know screened or perforated interval of 
30 feet or less, are sampled by a pump, and monitor the unconfined water 
table zone. Wells may or may not be constructed of stainless steel, 
have a filter pac k, or documented borehole completion. Water-level data 
is representative. Chemistry data is representative in most cases but 
not regulation (RCRA ) quality, i.e. adequate for screening purposes. 

Cateoory 3: This is t he lowest quality well type. These wells have 
l onger than 30 foot perforated intervals or unknown i ntervals and/or are 
sampled by bailer. These wells may be used for water levels if the 
monitoring interval is known and appropriate . Chemistry data from these 
wells may be representative, but can not be proven to be unbiased and 
may represent groundwater quality averaged over a large vertical 
distance in the aquifer. 

This information will be used to evaluate the suitability of available 
wells as part of the well selection process. 

2.3.6 Task 6 - Database Development 

Information compiled i n Tasks 2, 3, and 5 will be maintained in an 
electronic database for later data evaluation and inclusion in required 
reports. The database will have the capability of being expanded to include 
anaJytical results from Phase I and Phase II samplings. 

2.3.7 Task 7 - Phase I Well Network Selection 

Task Objective: The purpose of this task is to select a network of 
wel l s for sampling during October-December, 1991 which will provide a broad 
base of information on contaminant distribution in the 200 Area. 

Task Description: Well selection for Phase I sampling and analysis is 
based on the following criteria: (1) only existing network wells may be 
considered, (2) wells should be chosen to provide the best areal coverage, and 
(3) wells that have had a "long list" (>350) constituents run since 1/1/88 are 
not to be considered. The wells chosen for sampling will have their 
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analytical constituent lists supplemented by analytical methods containing 
contaminant detects identified in Task 2. 

Sample Locations, Frequencies, and Analyses: Wells selected for 
sampling during Phase I and the analyses requested are included in Appendix A. 
Appendix C contains a list of analytical procedures with applicable detection 
limits (hazardous constituents) or minimum detectable concentrations 
(radioactive constituents). 

2.3.8 Task 8 - Phase I Groundwater Sampling and Analysis 

Task Objective: This task objective is to sample monitoring wells 
chosen under Task 7 and analyze the groundwater collected for the constituents 
identified in Appendix A. 

Task Description: 
organizations from Task 
the purgewater strategy 
specified in Attachment 

Groundwater samples will be obtained by onsite 
7 we l l s. Purgewater will be managed as prescribed in 
document (DOE 1990). Quality assurance requirements 
I will be met. 

2.3.9 Task 9 - Initiate NEPA Documentation for Non-Network Wells 

Task Objec t ive: The purpose of this activity is to prepare and submit 
for approval the necessary NEPA documentation to allow for the remediation and 
use of non-network wells in Phase II sampling (Task 12). 

Task Descr i ption: A determination has been made that an Information 
Bulletin, as required by NEPA regulations , must be submitted in order that 
non-network wells may be remediated and sampled during Phase II. 

2.3.10 Task 10 - Phase II ~ell Network Selection 

Task Objective: The general objective of this task is to select wells 
for sampling during the three quarters of sampling scheduled for Phase II. 
The wells will be chosen to meet the specific objective of delineating and 
refining contaminant plume geometries. 

Task Description: Using contaminant plume maps created in Task 4, well 
net~orks will be chosen on a quarterly basis. Wells chosen for sampling may 
be network or non-network wells, with the understanding that non-network wells 
may require limited remediation (Task 11) to provide representative 
groundwater samples . 

Sampling Locations. Frequencies, and Analyses: Wells selected for 
sampling during Phase II and the analyses requested are included in Appendix 
B. Appendix C contains a list of analytical procedures with applicable 
detection limits (hazardous constituents) or minimum detectable concentrations 
(radioactive constituents) . 
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2.3.11 Task 11 - Non-Network Well Remediation 

Task Objective: The purpose of this task is to remediate non-network 
wells selected for sampling during Phase II of the field activity . 

Task Description: As this activity is being implemented as a screening 
activity, remediation of non-network wells will be the minimum necessary to 
assure sample representativeness. At a minimum, the wells selected for 
remediation will be (1) backplugged with sand and grout-sealed to provide for 
a 20-foot or less sampling interval, (2) redeveloped, and (3) outfitted with 
an electric submersible or Hydrostar pump. Additional remediation measures 
will be evaluated on a well-by-well basis however it is intended that only 
those wells requiring minimal remediation will be scheduled. 

2.3.12 Task 12 - Phase II Groundwater Sampling and Analysis 

Task Objective: The objective of Task 12 is to sample monitoring wells 
chosen under Task 10 and analyze the groundwater collected for the 
constituents identified in Appendix 8. Data wil l be used to delineate and 
refine contaminant plume geometries in the 200 Area . 

Task Descript i on : Groundwater samp l es wil l be obtained by ons i te 
organ i zat i ons from wel l s select ed during Task 10 and sent to an offs i te 
laboratory for analysis. Purgewater wi ll be managed as prescribed i n the 
purgewater strategy document (DOE 1990). Qual i ty assurance requirements 
specified in Attachment I will be met. 

2.3.13 Task 13 - Data Evaluation and Reporting 

Task Objective: The purpose of this task is to compile and integrate 
the results of the Phase I and II sampling and analysis activities with 
existing data to provide improved contaminant plume geometry information. 

Task Description: Analytical results from the quarterly sampl i ngs will 
be incorporated, as received , into the 200 Area database developed in Task 6. 
Contaminant plume geometries will be modified as data are received. The data 
and resultant plume geometry maps will be incorporated into the following 
reports. The reports that have been identified for data inclusion are: 

-200 West Groundwater Aggregate Area Management Study Report 
(September , 1992) 

-200 East Groundwater Aggregate Area Management Study Report 
(September, 1992) 

-200 Aggregate Area Management Study Final Groundwater Field Activity 
Report (November, 1992) 

It is expected that on l y the first two or three quarters of analytical 
data will be available for inclusion in the 200 East and 200 West Groundwater 
Aggregate Area Management Study Reports. The Final report will summarize all 
four quarters of information. 
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APPENDIX A 

PHASE I CONTAMINANT DETECTIONS, WELL NETWORK AND ANALYTICAL REQUIREMENTS 



APPENDIX A 

This appendix contains a listing the 200 Area contaminant detections 
identified in Task 2 (Table A-1) , the Phase I (October-December 1991) sampling 
network and analytical requirements (Table A-2) , and a sampling network 
location map (Figure A-1). 



I 

Table A-1. 200 Area Contaminant Detections (by Analytical Method) 
Si nce 1/1/ 88 

ANALYTICAL METHOD I CONTAMINANT DETECT I 
AA Metals 
SW-846 7060 Arsenic 

SW-846 7470 Mercury 

SW-846 7421 Lead 

SW-846 7471 Selenium 

ICP Metals Barium 
SW-846 6010 

Chromium 

Copper 

Iron 

Manganese 

Zi nc 

Volatile Organics Carbon Tetrachloride 
SW-846 8240 

Chloroform 

Trichloroethylene 

1, 1-Dichloroethane 

1, 1, 1-Trichloroethane 

1,2-Dichloroethane 

Anions Chloride 
ASTM 04327-88 

Fluoride OR EPA 300.2 
. Nitrate 

Sulfate 

Pesticide 
SW-846 8080 DDT (a) 

Hydrazine 
ASTM D1385 Hydrazine 

Semi-Volatile Bis(2-ethylhexyl)phthalate (a) 
SW-846 8270 

Coli form Co 1 i form 
SW-846 9131/ 9132 



I ANALYTICAL METHOD I CONTAMINANT DETECT I 
Cyanide Cyanide 
SW-846 9010 

Radiochemistry 
SW-846 9310 Gross Alpha 

SW-846 9310 Gross Beta 

Co-60 (b) 

I-129 (b) 

Pu-239/ 40 (b) 

Radium (b) 

Strontium-90 ( b) 

Techn et ium-99 

Triti um 

Uranium 

(a) This contaminant is suspected of being a spurious detect. 

(b) Due t o t he li mited extent of presently known plume geometry, 
this contaminant wil l be evaluated in detail dur i ng Phase II 
(except for peak information der ived from gamma scan analysis , 
where appropr i ate ) . 



llell VOAs ICP As SVol Anion 

2-116 -2 * * * * * 

2-117-6 * * * * * 

2-1115·7 * X X X X 

2-1115-8 * X X X X 

2-1115 - 19 * * * . . 
2-1115 -24 * • * * * 

2-1118-25 * * * * * 

2-1119 - 18 * X X X X 

2-1119-29 * * X X * 

2-1119 -31 X * * X * 

2-1122-40 * * * X * 

2-1122 -20 * * X X X 

2-1122 -21 X X X X X 

2-1122-39 X * • X • 
2-1123- 11 X X X X X 

2-\.123 -14 X * * X * 

2-\.126 -6 X X X X X 

2-1126-11 • * * X * 

TABLE A-2. 200 AGGREGATE AREA MANA GE MENT STUDY 
SAMPLING NETIJORK AND ANA LY TICAL REQUIREMENTS 

OCTOBER -DECEMBER, 1991 

Coli f en Pest Hyd Pb Hg Se 

z PL ANT AGGREGAT E AR EA 

* * . X * * 
,. 

* 
,. ,. X ,. . ,. 

X X X X X X X 

X X X X X X X 

• . • )( • • * 

* * * X * * * 

u PLA NT AGGREGATE ARE A 

* * * * • * * . 
X X X X X X X 

X X X X X X X 

* * * * • • • 

* X • X . . * 

s PLANT AGGREGATE AREA 

X X X X X X X 

X X X X X X X 

• • • • . * • 

X X X X X X X 

* * * * * * * 

X X X X X X X 

* X * X • * * 

Page 1 of 3 

Gross Gross Galllllil Tc u 
TDS Alpha Beta Scan 99 Trit Chem 

X * * * * * * 

X * * * • * * 

X X X X X X X 

X X X X X X X 

X * * * * * * 

X * * * * * * 

* * * * X X X 

X X X X * X X 

X * * X * * * 

X * * * * * * 

X * * X * * * 

X * • • X * * 

X X X X X X X 

X • * * * * * 

X X X X * X X 

X • * * * * • 
X X X X * X X 

X * * X X X * 



Gross Gross Ga11Jna Tc u , 
IJe l l VOAs ICP As SVol Anion Coli f en Pest 11yd Pb Hg Se TOS Al pha Beta Scan 99 Trit Chem 

T PLA NT AGGREGATE AREA 

2-IJl0 -16 X * * X * * * * * . . • X * * * * * * 

2-IJll-23 X * • X * • • • * • * * X • • • * • • 
2-IJ14 -2 X * X X X )( * )( )( X )( )( )( )( X X )( • )( 

2-IJ15-12 X • )( )( )( )( )( )( )( )( )( )( )( )( X )( X • )( 

2-1115 -22 • * • )( • • * • • * * * X * * • • • • 
B PLANT AGGREGATE AREA 

2-E26 -9 )( * * )( . * )( . )( . . * )( * • X )( • )( 

2- E26 - 11 )( * • X * * )( * )( • * * )( • * X X • X 

2-E32 -5 * * * * * * * * )( * * * X * * • • • • 
2-E33-37 • * * )( • * )( • )( • . • )( * • • )( * • 
2-E34 -8 • • • )( . • )( . )( . . . )( * • • X * • 

PURE X AG GREG ATE AREA 

2-E24 -19 )( * * )( . * * * * • • * X * * • • • • 
2-E25-33 * * * * • * )( • )( * * * )( • • X • • 
2-E25 -37 * * * * • * )( * )( * * * X * * X • • )( 

2-E25 -39 * * * * * • )( • X . • * )( * * X * • X 

2-E25 -41 X • * )( * * * . * . * * )( * * * * • • - -- ,-

2-E27-14 )( * * )( • * * . • • . . X * * * * * • 
2-E27-15 )( * • )( * * * * * • * * )( • * • * • • 
2-E34 -7 • • * * • • • * )( * * * )( * * • * • • 

600 AREA 

6-34 -42 X * X X )( X )( )( )( )( )( )( )( )( X X X • X 

6-35 -70 X * X X X X )( )( )( )( )( X )( • * • X * X 
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IJel I 

6-36-61A 

6-37-82A 

6-38-70 

6 -40 -62 

6 -45 -42 

6 · 45 -69A 

6 -48 -71 

6 -49 - 79 

6 - 54 - 48 

6 -55-S0C 

NOTE: 

* -

)( 

' 
Gross 

VOAs ICP As SVol Anion Col if Cn Pest Hyd Pb Hg Se TDS Alpha 

X * X X X X X X X X )( )( X 

X * )( X X X )( )( X )( )( X X 

* X X )( )( )( )( X X X X )( X 

X * X )( X X X X X X X X )( 

)( * X )( )( X )( X )( )( )( )( )( 

X * X X )( )( )( )( X )( )( X X 

X * X X X X X X X )( )( X X 

X X X )( )( )( )( )( )( )( )( )( )( 

X )( )( )( * X )( X X X X X X * 

X * X X * X X X )( )( )( )( )( * 

Indicates that this analysis has been requested by anothe r lt anfo rd Site gr ound,rnt e r monitoring program. 

Indicates that this analysis is s upplemental t o o the r prog,-a111 r equ irement s und i s t o be coll ec ted for 
th e 200 Aggregate Area Project . 

Page 3 of 3 

X 

)( 

X 

X 

)( 

)( 

X 

X 

Gross GallJlla Tc u 
Beta Scan 99 Trit Chem 

X X * * X 

)( X X • X 

X X X X X 

)( X X • X 

)( X * * X 

X )( * * )( 

X X )( * X 

)( X X X )( 

• X X * X 

* X X * X 



Figure A- 1. Pl)a se I Sampling Ne twork 200 Area 
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APPENDIX B 

PHASE II CONTAMINANT PLUME MAPS, WELL NETWORKS, AND ANALYTICAL REQUIREMENTS 



APPENDIX B 

(To be provided separately) 



APPENDIX C 

ANALYTICAL PROCEDURES 



ANALYTICAL PROCEDURES AND 
DETECTION LIMITS (Dls) FOR HAZARDOUS CHEMISTRY ANAL YTES 

I METHOD I ANALYTE I DL ppb I PRESERVE I 
ICP METALS ANTIMONY 300 HN03 
SW-846 6010 BARIUM 20 II 

BERYLLIUM 3 II 

CADMIUM 10 II 

CALCIUM 100 II 

CHROMIUM 50 I 

COBALT 70 
COPPER 60 
IRON 300 
MAGNESIUM 100 
MANGANESE 50 
NICKEL 50 
POTASSI UM 300 II 

SILi/ER 50 II 

SODIUM 300 II 

TIN 100 II 

VANADI UM 80 II 

ZINC 20 II 

AA METALS 
SW- 846 7060 ARSENIC 10 HN 03 
SW-846 7421 LEAD 10 II 

SW-846 7470 MERCURY 2 II 

SW-846 7471 SELENIUM 10 II 

SW-846 7841 THALLIUM 10 II 

ANIONS 
ASTM 04327-88 CHLORIDE 200 H2S04 
OR EPA 300 . 2 NITRITE 200 II 

NITRATE 200 II 

- PHOSPHATE 400 II 

BROMIDE 500 NONE 
CHLORIDE 25000 0 II 

FLUORIDE 4000 II 

PHOSPHATE 400 II 

SULFATE 250000 II 

NIT RATE 10000 II 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
INDIVIDUAL 
INORGANIC 
ANALYTICAL 
PROCEDURES 
ASTM D 1426-D AMMONIUM 100 H2S04 
SW-846 9010 CYANIDE 40 NaOH 
SW -846 9030 SULFIDE 10000 NaOH/ ZnAc 
ASTM D1385 HYDRAZINE 30 HCL 

PHYSICAL 
CHARACTERISTICS 
ASTM D1067 A/ B ALKALINITY 50 MG/ L NONE 
SM 214 A CONDUCTIV ITY N/ A II 

SM 209 B TOS 500 MG/ L II 

PESTICIDES AND 
PCBs 
SW-846 8080 ALDRIN 0.05 NONE 

A - BHC 0.05 II 

B - BHC 0.05 II 

D - BHC 0 .1 II 

G - BHC 0.05 II 

CHLORDANE 0. 1 II 

4, 4' -ODD O. 1 II 

4,4'-DDE 0.05 II 

4,4 '- DDT 0 .1 II 

DIELDRIN 0.05 II 

ENDOSULFAN I 0 .1 
ENDOSULFAN II 0.05 II 

ENDOSULFAN S04 0.5 II 

ENDRIN 0 .1 II 

ENDRIN ALDEHYDE 0.2 II 
' 

HEPTACHLOR 0.05 II 

HEPTACHLOR EPOXIDE 1 II 

METHYOXYCHLOR 2 II 

TOXAPHENE 2 II 

PCBs 50 II 

AROCLOR 1016 1 
AROCLOR 1221 1 I 

AROCLOR 1232 1 
AROCLOR 1242 1 
AROCLOR 1248 1 
AROCLOR 1254 1 
AROCLOR 1260 1 



I METHOD I ANALYTE I DL ppi:, I PRESERVE I 
CHLORINATED 
HERBICIDES 
SW-846 8150 2,4-0 100 NONE 

DINOSEB; DNBP 1 " 
SILVEX; 2,4,5-TP 10 " 
2,4,5-T 2 " 

ORGANOPHOSPHORUS 
PESTICIDES 
SW-846 8140 DISULFOTON 2 NONE 

METHYL PARATHION 0.5 " 
PHORATE 2 

VOLATILE ORGANICS 
BY GC BENZENE 1 HCl 
SW-846 8010/ 8020 CARBON TETRACHLORIDE 1 II 

CHLOROFORM 0.5 II 

p-DICHLOROBENZENE 2 II 

1,1 -DICHLOROETHANE 1 II 

1,2-0ICHLOROETHANE 0.5 II 

cis-1,2-0ICHLOROETHLYLENE 1 II 

trans-1,2-DICHLOROETHYLENE 1 II 

ETHYLBENZENE 2 I 

METHYLENE CHLORIDE ,.. 
:, 

TETRACHLOROETHYLENE 0.5 
TOLUENE 2 
1,1,2-TRICHLOROETHANE 0.2 
THRICHLOROETHYLENE 1 
VINYL CHLORIDE 2 
XYLENE (TOTAL) 5 



I METHOD I ANALYTE I DL ppb I PRESERVE · I 
VOLATILE ORGANICS 
FOR GCLMS 
SW-846 8240 ACETONE 100 HCl 

BENZENE 5 II 

CARBON TETRACHLORIDE 5 II 

CHLOROFORM 5 II 

p-DICHLOROBENZENE 5 
1,1-DICHLOROETHANE 5 
1,2-0ICHLOROETHANE 5 
trans-1,2-DICHLOROETHYLENE 5 
METHYLENE CHLORIDE 5 
METHYL ETHYL KETONE 100 
4-METHYL-2-PENTANONE 50 
TETRACHLOROETHYLENE 5 
TETRAHYDORFURAN 10 II 

TOLUENE 5 II 

1,1,1-TRICHLOROETHANE 5 II 

1,1,2 -TRI CH LOROETHA NE 5 II 

TRICHLOROETHYLE NE 5 II 

VINYL CHLORIDE 10 II 

XYLENE (m) 5 II 

XYLENE (o,p) 5 II 



• a 

I METHOD I ANALYTE I DL ppb I PRESERVE I 
APPENDIX IX 
ADDITIONS 
SW-846 8240 CHLOROPRENE 5 HCl 

METHYLENE BROMIDE 5 II 

METHYL IODIDE 5 II 

METHYL METHACRYLATE 5 II 

TI Cs II 

AC ETON ITRI LE 200 II 

ACROLEIN 5 II 

AC RY LON ITRI LE 5 II 

ALL YL CHLORIDE 100 II 

BROMODICHLOROMETHANE 5 II 

BROMOFORM 5 II 

CARBON DISULF IDE 5 II 

CHLOROBENZENE 5 II 

CHLOROETHANE 10 II 

DIBROMOCHLOROMETHANE 5 II 

1,2-DIBROM0-3- CHLORO PROPANE ,... II :> 
1,2-DIBROMOMETHAN E 5 I 

trans-1,4-0IRCHLOR0-2 -BUTENE 5 
DICHLORODIFLUOROMETHANE 5 
1,1 -0ICHLOROETHYLENE 5 
1, 2-DICHLOROPROPANE . 5 
cis- 1,2-0ICHLOROPROPENE 5 
trans-1,3-0ICHLOROPROPENE 5 
1,4-0IOXANE 5 II 

ETHYLBENZENE 200 II 

ETHYL METHACRYLAT E 5 II 

2-HEXANONE 5 
ISOBUTYL ALCOHOL 50 
METHACRYLONITRILE 200 
METHYL BROMIDE 5 
METHYL CHLORIDE 10 

- PROPIONITRILE 10 
STYRENE 5 
1,1, 1,2-TETRACHLOROETHANE 5 
1,1,2 ,2-TETRACHLOROETHANE 5 
TRICHLOROFLUOROMETHANE 5 
1,2,3-TRICHLOROPROPANE 5 
VINYL ACETATE 5 

5 

PHENOLS 
SW-846 8040 PHENOL 1 NONE 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
SEMIVOLATILE 
ORGANICS 
SW-846 8270 o-CRESOL 10 NONE 

m-CRESOL 10 II 

p-CRESOL 10 II 

DECANE 10 II 

DODECANE 10 II 

NAPHTHALENE 10 II 

PENTACHLOROPHENOL 50 II 

PHENOL 10 II 

TETRADECANE 10 II 

TRIBUTYL PHOSPHATE 10 II 

TI Cs 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
APPENDIX IV LIST 
FOR SEHI-VOA'S 
SW-846 8270 o-CRESOL 10 NONE 

m-CRESOL 10 
p-CRESOL 10 
KEROSENE 10000 
NAPHTHALENE 10 
PENTACHLOROPHENOL so 
PHENOL 10 
TRIBUTYL PHOSPHATE 10 
T!Cs II 

ACENAPHTHENE 10 II 

ACENAPHTHYLENE 10 II 

ACETOPHENONE 10 II 

2-ACETYLAMINOFLUORENE 10 
4-AMINOB I PHENYL 10 
AN! LINE 14 
ANTRACENE 10 
ARAMITE 3 
BENZO[A]ANTHRACENE 10 
BENZO[B]FLUORANTHENE 10 
BENZO[K]FLUORANTHENE 10 
BENZO[GHI ]PERYLENE 10 II 

BENZO[A ]PYRENE 10 II 

BENZYL ALCOHOL 20 II 

BIS(2-CHLOROETHOXY) METH ANE 10 II 

BIS(2-CHLOROETHYL)ETH ER 10 II 

BIS(2-CHLORO-l- 10 II 

METHYLETHYL)ETHER 
BIS(2-ETHYLHEXYL)PHTHALATE 10 II 

4-BROMOPHENYL PHENYL ETHER 10 II 

BUTYL BENZYL PHTHALATE 10 II 

p-CHLOROAN I LINE 20 II 

CHLOROBENZILATE 10 II 

- p-CHLORO-m-CRESOL 20 II 

2-CHLORONAPHTHALENE 10 II 

2-CHLOROPHENOL 10 It 

4-CHLOROPHENYL PHENYL ETHER 10 II 

CHRYSENE 10 II 

DIALLATE 10 II 

DIBENZ[A,H]ANTHRACENE 10 It 

D IBENZOFURAN 10 II 

01-n-BUTYL PHTHALATE 10 It 

o-OICHLOROBENZENE 10 II 

m-OICHLOROBENZENE 10 It 

p-OICHLOROBENZENE 10 II 

3,3'- 0ICHLOROBENZID INE 20 It 

2,4-0ICHLOROPHENOL 10 II 

2,6-0ICHLOROPHENOL 10 II 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
APPENDIX IV LIST 0,0-DIETHYL 0-2-PYRAZ INYL 10 NONE 
FOR SEMI-VOA'S PHOSPHOROTHIOATE 
CONT. DIMETHOATE 10 II 

SW-846 8270 p-(DIMETHYLAMINO)AZOBENZENE 10 II 

7,12-
DIMETHYLBENZ[a]ANTHRACENE 10 II 

3,3'-DIMETHYLBENZIDINE 10 II 

a,a-DIMEHTYLPHENETHYLAMINE 10 II 

2,4-DIMETHYLPHENOL 10 II 

DIMETHYL PHTHALATE 10 II 

m-DINITROBENZENE 10 II 

4, 6-DINITRO-o-CRESOL 50 II 

2, 4-DINITROPHENOL 50 II 

2,4- 0INITROTOLUENE 10 II 

2,6-DINITROTOLUENE 10 II 

DI-n-OCTYL PHTHALATE 10 II 

DIPHENYLAMINE 10 II 

ETHYL METHANESULFONATE 10 II 

FAMPHUR 10 II 

FLUORANTHENE 10 I 

FLUORENE 10 
HEXACHLOROBENZENE 10 
HEXACHLOROBUTADIENE 10 
HEXACHLOROCYCLOPENTADIENE 10 
HEXACHLOROETHANE 10 
HEXACHLOROPHENE 10 
HEXACHLOROPROPENE 10 
INDENO[l,2 ,3-cd ]PYRENE 10 
ISODRIN 10 
ISOPHORONE 10 
ISOSAFROLE 10 I 

KEPONE 10 II 

METHAPYRILENE 10 II 

3-METHYLCHOLANTHRENE - 10 I 

METHYL METHANESULFONATE 10 
2-METHYLNAPHTHALENE 10 
1,4-NAPHTHOQUINONE 10 
1-NAPHTHYLAMINE 10 
2-NAPHTHYLAMINE 10 
o-NITROANILINE 50 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
APPENDIX IV LIST m-NITROANILINE 50 NONE 
FOR SEMI-VOA'S p-N ITROAN I LINE 50 11 

CONT. NITROBENZENE 10 11 

SW-846 8270 o-NITROPHENOL 10 II 

p-NITROPHENOL 50 
4-NITROQUINOLINE-1-0XIDE 10 
N-NITROSODI-n-BUTYLAMINE 10 
N-NITROSOOIETHYLAMINE 10 
N-NITROSODIMETHYLAMINE 10 
N-NITROSODIPHENYLAMINE 10 

DI-n-PROPYLNITROAMINE 10 11 

N-NITROSOMETHYLETHYLAMINE 10 11 

N-NITROSOMORPHOLINE 10 11 

N-NITROSPIPERIOINE 10 II 

N-NITROSOPYRROLIDINE 10 II 

5-NITRO-o-TOLUIOINE 10 II 

PARATHION 10 II 

PENTACHLOROBE NZEN E 10 II 

PENTACHLOROE THAN E 10 II 

PENTACHLORONITROBENZENE 10 II 

PHENACETIN 10 II 

PHENANTHRENE 10 II 

p-PHENYLENEDIAMINE 10 II 

2-PICOLINE 10 II 

PRONAMIDE 10 II 

PY RENE 10 II 

PYRIDINE 10 II 

SAFROLE 10 II 

1,2,4,5-TETRACHLOROBENZENE 10 II 

2,3,4,6-TETRACHLOROPHENOL 10 11 

TETRA ETHYL 
DITHIOPYROPHOSPHATE 10 II 

o-TOLUIDINE 10 II 

1,2,4-TRICHLOROBENZENE 10 II 

~ 2,4,5-TRICHLOROPHENOL 10 II 

2,4,6-TRICHLOROPHENOL 10 II 

0 , 0 , 0 -TR I ETH Yl 
PHOSPHOROTHIOATE 10 II 

SYM-TRINITROBENZENE 10 11 

DIOXIN AND 
DIBENZOFURANS 
SW-846 8280 PCDDs 0.01 NONE 

PCDFs 0.01 11 

2,3,7,8-TCOD 0.005 11 



I METHOD I ANALYTE I DL ppb I PRESERVE I 
INDICATOR 
PARAMETERS 
ASTM D2579 A/B TOTAL CARBON 2000 NONE 
SW-846 9060 TOTAL ORGANIC CARBON 1000 H2S04 
SW-846 9020 TOTAL ORGANIC HALIDES 10 H2S04 

TOTAL COLIFORM 
BACTERIA . 
SW-846 9131/ 9132 COLIFORM 1/100 ML Na2S203 



I 

MINIMUM DETECTABLE CONCENTRATIONS (MDCs) FOR 
RADIOCHEMICAL CHEMISTRY ANAL YTES 

METHOD I ANALYSIS I MDC(pCi/ll 

SW-846 93 10 GROSS ALPHA 15 
GROSS BETA 50 

SW-846 9315A RADIUM 5 

TRITIUM 20 ,000 

STRONT IU M- 89. 90 8 

TECHNETIU M- 99 15 

GAMMA SCAN (i ncluding: 20 
Cs - 137 , Co -60. C- 14) 

RUTH ENIUM - 106 I 20 

IOOINE-129 1 

PL UTONIUM- 238. 239 . 24 0 0. 1 

URANIUM- NATURAL 0.5 

URAN IUM - ISOTOP~C 0. 1 

AMERIC IUM- 241 0.015 

I 



ATTACHMENT 1 

QUALITY ASSURANCE PLAN 

ACTIVITY DESCRIPTION 

The primary objective of this field activity is to collect groundwater 
samples from wells in the 200 Area and analyze them for contaminants of 
concern and to use the resultant data to refine and delineate contaminant 
plume maps for the area. The requirement for this work is given in Section 
1.2 , Background . Specific tasks associated with the conduct of the 
investigation are described in Section 2.3, Task Descriptions. 

QUALITY ASSURANCE (QA) OBJECTIVES FOR MEASUREMENT 

The data quality objectives (DQOs) , which are the data quantity and data 
qual i ty levels required to support the data interpretation requirements for 
this activity , are expla i ned i n Sect i on 2.2. Most samples will be analyzed at 
EPA Levels I and II I (EPA 1987). Field screening wi l l be done with a 
cali brated i nstrument . Laboratory screening will be t echnically correct using 
a ca l i brated i nstrument and documented. Groundwater samp l es subm i tted for 
laboratory analys is wi ll be analyzed accord i ng to app li cable procedures 
defined in a statement of work to the laboratory which will be equivalent to , 
or more stringent , procedures l i sted in Appendix C. 

PROCEDURES 

Phase I sampling and analysis activ i ties wi ll be conducted as an add-on 
program to other Hanford Si te groundwater monitoring networks. Field sampling 
for these programs will be conducted by PNL and the analytical work will be 
conducted through laboratories under contract to PNL. A Statement of Work 
(SOW) for FY 1992 has been transmitted from Westinghouse Hanford to PNL to 
establish the requirements and sampling schedules for groundwater sampling and 
analysis activities (WHC 1990a). The QA/ QC section of the SOW contains 
requirements (1) for the preparation of a QA project plan (QAPP) that meets 
the requirements of QAMS-0005/ 80 , Interim Guidelines and Spedfications for 
Preparing Quality Assurance Project Plans (EPA 1983) and pertinent U.S. 
Department of Energy (DOE) orders, and (2) that all activities (i.e. 
procedures) are consistent with protocols and recommendations provided in U.S. 
Environmental Protection Agency"s (EPA) RCRA Ground Water Monitoring Technical 
Enforcement Guidance Document (EPA 1986a) and Test Methods for Evaluating 
Sol id Waste (EPA 1986b). Sampl i ng and analysis activities conducted during 
Phase I will be performed under a supplemental work order to PNL and will 
meet the same requirements as are specified in the FY 1992 SOW. 

Phase II sampling and analysis act i vities will be directly managed and 
conducted by Westinghouse Hanford personnel. The Westinghouse Hanford 
procedures that wi l l be used t o suppor t the sampling plan have been select ed 
form the Environmental Engineering, Technology, and Permitt i ng Function 
Quality Assurance Program Plan (WHC 1990b), which will be included in the 
Westinghouse Hanford QA program plan for Comprehensive Environmental Response, 
Compensation, and Liabil i ty Act of 1980 remedial investigation/feasibility 



study activities. Selected procedures include Environmental Investigations 
Instructions (Ells) from the Environmental Investigations and Site 
Characterization Manual (WHC 1988a) , and Quality Requirements (QR) and Quality 
Instructions (QI) from the Westinghouse Hanford Quality Assurance Manual (WHC 
1988b) . 

The tasks associated with Phase II are discussed in Sections 2.3.9 
through 2.3.12. The EII will govern these tasks as applicable. Tasks 
performed by subcontractors or participant contractors will comply with 
applicable portions of the EII (WHC 1988a) and/or with West i nghouse Hanford­
approved contractor or participant contractor procedures. 

Proced~ral approval , revision, and distribution control requirements 
applicable to EIIs are addressed in EII 1.2, "Preparation and Revision of 
Environmental Investigations Instructions". Deviations from established EIIs 
that may be required in response to unforseen field situations may be 
authorized in compliance with EII 1.4, "Deviation from Environmental 
Investigations Instruct i ons". In the event of a time constraint, deviations 
from procedures may be documented in , for example , field logbooks. 

Sampling locat i on s, frequencies , and analyses are described in Section 
2 . 3. 

SAMPLE CUSTODY 

Sample custody will be maintained if sample analysis does not 
immediately follow samp l e collection. Results of analyses shall be traceable 
to original samples through the unique .code or identifier assigned to the 
sample in the field. Results of field investigations will be controlled 
according to appl icable EI Is . 

CALIBRATION PROCEDURES 

Calibration of measuring equipment will be done according to procedures 
in manuals governing its use. Calibration of Westinghouse Hanford, 
participant contractor , or subcontractor analytical equipment shall be as 
defined by applicable standard analytical methods, subject to Westinghouse 
Hanford review and approval. 

ANALYTICAL PROCEDURES 

Analytical methods are identified in Appendix D. Procedures based on 
these methods will be selected or developed and approved prior to use in 
compliance with Westinghouse Hanford procedure and/or procurement control 
requirements. 

DATA REDUCTION, VALIDATION, AND REPORTING 

The cognizant engineer for 200 Area sampling and analysis field 
activities will be responsible for preparing a report summar i zi ng the results 
of analyses and for preparing a deta i led data package that includes all 
information necessary to perform data validation as required. 



INTERNAL QUALITY CONTROL 

Internal quality control methods, such as the use of field duplicate 
samples and field blanks will be used . The type and frequency of Phase I 
quality control samples are defined in the FY 1992 SOW to PNL . Phase II 
quality control will be equivalent to what is defined for Phase I . 

PERFORMANCE AND SYSTEMS AUDITS 

Audits in environmental investigations are considered to be systematic 
checks that verify the quality of operation of one or more elements of the 
total measurement system. Performance audit requirements will be met by the 
use of internal quality control methods. Systems audits will be scheduled if 
so requested by the Project Lead, Project Scientist, or U.S. Department of 
Energy-Richland Operations Office (DOE-RL). 

PREVENTIVE MAINTENANCE 

All measurement and tes t ing equipment used in the field that directly 
affects the quality of the analytical data shall be subject to preventive 
maintenance to ensure minim i zation of measurement system downtime . Field 
equipment maintenance instructions shall be as def i ned by the approved 
procedures governing the i r use . 

CORRECTIVE ACTIONS 

In the context of QA , correct i ve actions are procedures that might be 
implemented on samples that do not meet QA spec i fications. A corrective 
action request might be generated , for example, by an audit. Corrective 
actions may include resampl ing or reanalyzing samples , if feasible. The 
primary responsibility for corrective action resolution is assigned to the 
Project Scientist and Project lead. 

QUALITY ASSURANCE REPORT 

Copies of all QA documentation, such as audits and corrective action 
resolutions, will be routed to the project QA records upon completion of the 
sampling and analysis activit ies. Summaries of the data quality information 
related to the field sampling and analysis activities will be included in 
reports specified in Section 2. 3. 13, Task 13 - Data Evaluation and Reporting. 

REFERENCES 

~PA, 1983, Interim Guidelines and SpecificatJ'ons for Preparing Quality 
Assurance Project Plans, EPA-600/4-83-004, Office of Exploratory 
Research, U.S. Environmental Protection Agency, Washington, D.C. 

EPA, 1986a, RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document , Office of Wa ste Programs Enforcement and Office of Solid 
Waste and Emergency Response , U.S . Environmental Protection Agency, 
Washington , D. C. 



EPA, 1986b, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods, SW-846, 3rd edition, Office of Solid Waste and Emergency 
Response, U.S. Environmental Protection Agency, Washington, D.C . 

EPA, 1987, Data Quality Objectives for Remedial Response Activities, Vol. 1, 
Development Process, EPA-540/6-87-003, Office of Emergency and Remedial 
Response and Office of Waste Programs Enforcement, U.S. Environmental 
Protection Agency, Washington, D.C. 

WHC, 1988a, Environmental Investigations and Site Characterization Manual, 
Westinghouse Hanford Company, Richland, Washington 

WHC, 1988b, Quality Assurance Manual, Westinghouse Hanford Company, Richland, 
Washington. 

WHC, 1990a, Fiscal Year 1991 Sampling and Analysis Statement of Work, K. R. 
Fecht, Westinghouse Hanford Company to M. A. Neely, Pacific Northwest 
Laboratory, letter 9057081 dtd October 1, 1990, Richland, Washington . 

WHC, 1990b, Environmental Engineering, Technology, and Permitting Function 
Quality Assurance Program Plan, Westinghouse Hanford Company, Richland, 
Washington . 



200 Aggregate Area Management Study 

Borehole Geophysics Field Activity 
Sampling and Analysis Plan 

November 8, 1991 

ATTACHMENT 
9158383D 



Table of Contents 

Page 

1.0 Introduction 1 
1.1 Purpose 1 
1. 2 Background 1 

2.0 Geophysical Logging Tasks 1 
2 .1 General Approach 1 
2.2 Data Quality Objectives 2 
2.3 Task Descriptions 2 

2.3.1 Compilation and Evaluation of Existing Data 2 
2.3.2 Radionuclide Logging System Survey 2 
2.3.3 Data Analysis 3 
2.3.4 Data Reporting 3 

3.0 Quality Assurance 3 

Aopend ices 

A Well Selection for RLS Surveys i n th e U-Plant Area A .1 
B Well Selection for RLS Surveys in th e Z-Plant Area B. 1 
C Well Selection for RLS Surveys in the S-Plant Area TBD 
D Well Selection for RLS Surveys in th e T-Plant Area TBD 
E Well Se lecti on for RLS Surveys in A-Plant Area TBD 
F Well Selection for RLS Surveys in B-Plant Area TBD 
G Well Select i on for RLS Surveys in C- Plant Area TBD 
H Well Selection for RLS Surveys in 200 North Area TBD 



1.0 Introduction 

1.1 Purpose 

This sampling and analys i s plan (SAP) provides the details for conduct ing 
borehole geophysical surveys with the Radionuclide Logging System (RLS ) i n 
support of the 200 Aggregate Area Management Study (AAMS) program. Included 
within this SAP are the objectives of the field activity, data needs and data 
quality objectives, sampling and analysis task descriptions, analytical 
requirements, quality assurance objectives and quality control methods. 

1.2 Background 

Recent revisions to the Hanford Federal Facility Agreement and Consent 
Order require that an aggregate area approach be implemented in the 200 Area 
based on the Hanford Past Practice Investigation Strategy (HPPIS). The 
fundamental principal of the HPPIS is to streamline the existing RI / FS and 
RF I / CMS processes to prov ide a "bias for action'' by max imizing the use of 
existing data, i ntegrat i ng past pract i ce with RCRA TSO cl osure i nvest igations , 
l imiting and focusing the RI / FS process , and conduct i ng exped i ted and i nter im 
ac ti ons where appropriate. The preferred path of the HPPIS is to ach ieve 
records of decision through int erim remedial actions for the i ni t i al st age s of 
Hanford cleanup or cl osure of co ntamin ated areas at th e earliest poss i bl e dat e 
and in the most effective manner . 

Borehole geophysics ac ti vi t i es are focusing on t he coll ect ion of dat a 
from existing boreholes and we l ls within each of the eight plant area s i n th e 
200 AAMS. The data wi ll be used to help define and understand t he 
di st ribut i on , migrat i on and interact i on of specific r ad i ocontam i nan ts 
emanating from source sites. The data wilL.be_ integrated with other types of 
geohydrologic sites. The data will be integrated with other types of 
geohydrologic and geochemical data to develop 200 AAMS conceptual mode l s. 

The specific objectives of the geophysical activities in the 200 AAMS are 
to log selected boreholes with the RLS. The RLS surveys will identify 
radionuclide species, the maximum depth of migration of each species and their 
relative concentrations. 

2.0 Samp li ng and Ana l ysis Task Descr i pt ions 

2. 1 General Approach 

The geophysical logging program has been structured into two princ i pal 
tasks for the RLS surveys. The first task is to define the data quality 
objectives for the logging which are defined in Section 2.2. The other task 
is data evaluation and logging activities which are described in Section 2.3. 
In addition, a summary of the activities for identifying wells to be logged in 
the RLS survey for each plant area are described in appendices. 
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2.2 Data Quality Objectives 

The 200 AAMS geophysical logg i ng program is a screening act i vity. The 
EPA does not specify DQO protocols for geophysical logging. Therefore, actual 
calibration, logging and data handling will be in accordance with WHC 
requirements. Data quality objectives do not apply to the compilation and 
evaluation of existing data. Data objectives include logging in areas of 
maximum vertical extent of contaminant waste plumes to: 

o Identify specific radioactive species (through defined energy levels) 

o Identify the maximum number of radioactive species at waste management 
facilities 

o Determine vertical distribution of radioactive species within the 
borehole to within about 1 ft at 1/ 2 intervals 

o Log at facilities with high probability of the existence of a s i gnificant 
waste plume (i.e., exclude low activity sites such as french drains or 
storage sites such as catch tanks from logging) . 

2.3 Task Descriptions 

2.3.1 Task 1 - Existing Data Compilation and Evaluation 

The ob j ective of this task is to assemble and evaluate existing 
geophysical data and general waste site data in each of the eight plant areas 
of the 200 AAMS to determine the waste storage and disposal sites that will be 
selected for RLS survey. Selected total gamma ray logs for each plant area 
will be reviewed and about 10 wells will be selected from each plant area for 
RLS survey. In general, the most recent total gamma-ray log will be used. 
Total gamma-ray logs from well construction are preferred over bentonite­
sealed wells due to some interference from the bentonite seal. The review of 
total gamma-ray logs will include categorizing log response as natural or 
contamination. The results of this effort are documented in plant area 
specific attachments to this SAP. 

2.3 . 2 Task 2 - RLS Logging 

The purpose of this task is to log wells selected in task-1 with the RLS 
system. The system will be calibrated prior to logging. Secondary standards 
such as the calibration models at Grand Junction, Colorado or Spokane, 
Washington are acceptable for calibration since the geophysical logging 
program is a screening activity. (The Spokane calibration models are being 
stored for installation at Hanford). Calibration to the secondary standards 
will be in accordance with the American Petroleum Institute spectral gamma 
calibration procedure where appropriate. Field calibration checks will be 
performed during logging in accordance with WHC procedures. Also RLS well 
surveys will be conducted in accordance with WHC procedures and to the 200 
AAMS schedule. 
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The survey will identify radionuclide species, will define depth ranges 
of the radionuclides, and will acquire data to compute relative concentrations 
along the full length of each borehole. Data will be acquired at 0. 5- f t 
intervals at a logging speed of 40 ft per hour. 

Gamma-ray energy spectra will be recorded on a 4000 channel analyzer. 
Each original and uncorrected spectra will be permanently recorded on optical 
disk. 

2.3.3 Task 3 - Data Analysis 

Existing radionuclide species will be identified by the presence of full 
energy gamma-ray photo peaks in the multi-channel analyzer spectra. The 
intensity of the gamma-ray peaks must agree with published values and gamma­
ray yield intensity for positive radionuclide identification. 

Maximum depth ranges will be determined by the presence of gamma- r ay 
photo peaks. Radionuclides will not be reported if the gamma-ray photo peak 
is not above the Compton continuum background. 

Radionuclide concentrations will be computed from the net count rate 
observed in the full energy gamma-ray photo peaks. The net count rates will 
be corrected for borehole fluids and steel cas i ng in accordance with WHC 
procedures. The RLS and analysis tools are not currently able to correct for 
all borehole conditions, so the calculated concentration values will be 
conservative. 

2.3.4 Task 4 - RLS Data Reporting 

The purpose of this task is to compile and integrate the results of the 
RLS survey. A report will consist of a· series of plots and associated 
explanatory text for each logged well including: 

o The gamma-ray spectra for each logged interval 

o Distribution of each detected natural and contaminant radionuclide 

o Relative concentration of each detected natural and contaminant 
radionuclide 

o Quality assurance calibration data (field calibration check data). 

3.0 Quality Assurance 

The DQO, which are the data quantity and data quality levels required to 
support data interpretation requirements for this activity, are explained in 
Section 2.2. Logging is to be performed after the RLS is calibrated to at 
least secondary standards and will be supported by calibration check data. 
Calibration checks will be performed by approved WHC procedures. Logging will 
be conducted in accordance with internal WHC procedures. All calibration, 
logging and data reduction will be performed by or under the direction of a 
qualified geophysist. The logging data will be stored on optical disk. 
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Optical disks will be backed up to assure no data loss. Summaries of the data 
quality calibrations will be documented in the reports specified i n Section 
2.3.4 . 
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Appendix A 

Well Selecti on for RLS Surveys i n the U-Plant Area 

This appendix presents t he resul t s of t he borehole and fac i lity 
evaluation that were used to select boreholes for RLS logging i n the U-Plant 
Area. The facility data and total gamma-ray logs were reviewed by an 
env i ronmental geologist and borehole geophys i st. The outcome of the 
evaluat i on process was selection of we l ls for the RLS survey . Since the 
existing data was collected under differ i ng quality requirements , the facility 
and we ll se l ect i on was based heav i ly on profess i onal judgement . 

Fac ili ties disposal or storage data and well locations were reviewed to 
determine i f contaminant pl umes ex i sted beneath a fac i l ity and should those 
plumes be l ogged. Two crit er i a were us ed : (1) t he fac ility should have we ll s 
tha t are of suffi c i ent depth (i .e ., about lO O ft ) t o pene t ra t e the 'Ha st e 
;:i 1ume. 3.nd ( 2) th e fac i i itJ shou l d hav'= a hig h ac tivity i nven to ry r el at i ve t o 
·Jther fac '.'.'. ':. '. es i n th e ~, ant ffe a . - ·, e ,esul':.s of this screen ing :ire 
;:ir esen t ed ~n 7a ble A. l. 

; ,J c a '. ; a mm a - n . y ' o g s ~ o r 'Jo r e ho ; -: s a r. d ... e : ; s i n :: h e p I a n ;: i r e a ·11 e re 
reviewea JJ i .ogg 1ng geoonys ; s: ana ~~a 1a ac: :v~i:.J cat2gor1:ea into r1ve 
ty pes. 7h e ::it egor i es are : na t ur al . Jr obao ly nat ura l , tr an sfe r li ne (t ank 
fa rms onl y) . oo ssi bl e con t amina ti on i nd co nt am i na ti on . The cat egor i za ti on i s 
ta ou laced '. 1 7a bl e A.2 . 

Radi oat : '. ve con tamin ated i nt erva· s Aere t abu 1at ed by fac il i t; and 
jnc l uaea deo chs to th e to o and bot ;:om Jf i:.h e int er va l and th e average gamma­
ray act ivity . The re sults are pre sen ce• i n Ta ble A.3 . 

The : on tamina t ed int erva l data an d average gamma-ray act i vity (Table A.3 ) 
and we l l cons t ruct i on data were used ~1t h th e foll owing cr i ter i a t o sel ect 
we l ls for RLS logging in the plant area: 

o Wel l s should be fu ll y penetrat i ng or a minimum depth of about 100 ft 

o \.Je 1l s sel ect ed shou ld not have a Je!1t onit e sea l (i. e. , sel ec t 'Ne l l s 
ari ll ed pr i or to 1986) 

o We ll s should be l imited t o one per f ac ili ty or unit ( i.e . , trench, tank, 
etc .) for a tot a 1 i n the pl ant ar~a of no more than 10 

o Wel l s should be in cl ose proximi t y to crib distribut i on system or storage 
tank 

o Wells should have contaminated i nterva l i f previously logged with total 
gamma-ray . 

Table A-4 l i sts t he wel l s select ed for RLS l ogging and t he U-Plant Area 
to support the 200 AAMS . 
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Table A-1: U-Plant aggr~gat e area disposa l fac iliti es and RLS logging 
recommendat i ons. 

DISPOSAL FACILITY 
216-U-l CRIB 
216-U-2 CRIB 
216-U-3 CRIB 
216-U-4 REVERSE WE LL 
216-U-4A/ 8 FRENCH DRA IN 
21 6-U-5 TRENCH 
216-U-6 TRENCH 
216-U-7 FRENCH DRA IN 
21 6-U- 8 c;HB 
21 5- U- 10 POND 
216 -U- : 1. TR ENC:-l 
21 0- u-: 2 en s 
21.6-U- ~: TRENC:-, 
Z 1. 6 -U - l l ,J ITC:~ 
na -u- ~= -:- Rrnc:, 

211 1-U TANK FARM 

216-Z- :0 J ITc:-l 
216-Z-l~ J ITCH 
216 - Z-~9 OI:C:-l 
21 6- Z-20 CRIB 
21 6- S-Zl CR IB 
216-S-d ~RENC~ DRA IN 

U-PLANT 

LOG 
WITH RLS 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
~10 

>lO 
~10 
:IC 
'IC 
.' IC 
; r;:­
· ~::i 

~lO 
~10 
'.10 
~w 
'fES 
:-1 0 

A- 2 

COMMENTS 
URANIUM ACTIVITY 
URANIUM ACTIVITY 
NO ACTIVITY 
NO MONITORING WELLS 
NO MONITORING WEL LS 
NO MONI TORING WE LLS 
NO MONITOR ING WE LLS 
NO MONITORING WELLS 
POTENT IAL URANIUM AC TI VITY 
LOW ACTI VITY 
NO ~ONI TOR IN G ~ELLS 
.J..CTI VF'f 
NO /~ON ITO R~/ IG ';J E~~S 
LOW URANIUM ACT:V! ~v 
:·lC ,'10N ITOR ~tlG AE~~S 

_:J'..I .J..C: VI "i' ':' 
CONTAMINAT IO N ASS OC :AT ED 
~ITH L~AKING TA NKS/ L! NES 
NO ~ON ITO RIN G ~ELLS 
NO PREVI OUS LO GG IN G DATA 
NO PREV IOUS ~O GG ING DATA 
LOW ACTIVITY 
ACiI VITY 
LOW AC TI VITY 



Table A-2: 

1..ie 11 Tankfarm 
--------- --------

2-Wl8-176 
2-W21-51 
2-W21-52 
2-W21-53 
2-W21-54 
2-W21-55 
2- \.1 21-56 
2-\.121-57 
2-W21-58 
2-\.121-59 
2-W2 l -60 
2- 1•✓ 21 -a 1 
2 - 1,✓ 2~-62 
:- · .. 12 ! -63 
2- '..✓ 21-64 
:- .✓ 2: --ss 
>AZ : - 66 
:-·,12 >67 
Z-',.JZ~-68 
2 - ',✓ 2 l-69 
2-1n~-7o 
2-AZl - 71 
2-\.121- 72 
2 - \✓ 2 l - 73 
2 - 1,✓ 2 1 - 7 11 
2-\.1 21- 75 
2- \.1 21-76 
2- 1"'2 l- 77 
2- wZl - 78 
2-\.12 1-79 
2-\./21-80 
2-\./21-81 
2-W21-82 
2-W21-83 

_,. 

2-\./14-07 
2-\./14-63 
2-\./ 19-04 

2-\./23-013 

2-W23-004 
2-W23-063 
2-\./23-071 

2-W19-07 

U Plant Aggregate Area Radioac i vity 
Categorized by Facility and We l l 

Fac ility Log Date Category E N 
------------ -------- ---------------------- ------

None 
None 
None 

S Tank fa rm 

S-21 Cri b 
S-21 Cri b 
S-21 Cri b 

S-23 Cr i b 

5/ 06 / 63 

11 / 30 / 90 

2/ 23 / 76 

5/13 / 76 

' ~ .~- ~ 

-75698 38074 
-71500 36500 
-71486 36534 
-71474 36526 
-71466 36514 
-71463 36500 
- 71466 36486 
-71474 36474 
-71486 36466 
-71500 36463 
- 71 514 36466 
- 71 525 36J.74 
- 71 53<1 36486 
- 71. 537 36500 
-7l53.! 365 14 
-~::25 36525 
_;:s:.1 J6534 
-~ :sco 26 52 7 
- 71-16 2 36537 
- 71 552 36500 
- 71 :170 36J. 70 
-7: soo 36447 
- 71 530 36469 
- il 5J.8 36500 
- 71 538 36537 
- 71 500 36543 
- 71434 36569 
- 71406 36500 
- 71434 36434 
- 71 500 36406 
-71566 36434 
- 71 594 36500 
-71569 36566 
- 71 500 36594 

-75002 40003 
- 74 725 41090 

Natural - 71 999 39000 

Natural -76067 36040 

Contaminat i on -76335 35861 
-76400 35925 
- 76300 35800 

Natural -74125 37000 



Tab l e A-2: 

Well Tan kfa rm 

2-Wl9- 10 

2- \./19-91 

2-l'Jl9-08 
2-\./19-28 
2- \./1 9- 29 
2-'i/1 9-5 1 
2-':./ 19 - 52 
2- tJ 19-S3 

:-,./19 - ~C 

2-A l 3- ·'J 1: 

2-,./ 19- 2: 
2-;,119 - 22 
2- \./ 19- 27 

2-\.119- 01 
2-Wl 9- 12 

2-\.119-31 
2- \./19-32 

2- \"18-025 
2-Wl8-051 60-00-06 
2-Wl8-052 60-00- 11 
2-Wl8-053 60-00- 10 
2-Wl8-054 60-08- 10 
2-Wl8-055 60-00-08 
2-Wl8-090 60- 12-07 
2-\./18-091 60-12-10 
2-Wl8-092 60- 12-05 
2-Wl8-l00 60- 10-01 
2-Wl8- 101 60- 11 -06 
2-:-W l8- 102 60- 11-03 
2-W l8- 103 60- 12-03 
2- Wl8- 104 60-10- 05 
2-\1118-105 60- 11- 12 
2-\1118-109 60- 11 -05 

U Pl ant Aggregate Area Rad i oac i vi ty 
Ca t egor i zed by Fac ility and We ll 

Facility Log Dat e Cat egory 

S23:U l 6:Retn 

u Bas i n:U- 14 

u Pl ant 4/ 05 / 85 Pos si bl e Con taminat i on 
u Plan t 6/ 06 / 89 Na t ural 
u Pl an i: 6/ 08 / 89 Natu ra 1 
u Pl an i: 
u Pl an i: 
u Pl an ~ 

'J ? 1 ~ r. ~ : ·; - ·3 2, 15 q -
' J , .'l a ;: :1r::. . 

u P'JnG ?/ 23, 86 J ' ' . , oss; o12 ·:Jr.: 3.m i a~ i on 

J Re;:. 3as '. n 7, 08 ., 36 Ila ;: :.1r1 ~ 
u Ret. 3as i n 6 /l 7. 86 Probaoly Na:J n l 
IJ Rei:. 3as i n 4- / 2£1 ,87 'lai::.i r a i 

u TF 3asin 5/1 9; 87 Pro bab iy ~la 'CJ r:i 1 
u TF 3as i n 

U TF: Bas i n 12 / 06 / 90 Natura l 
u TF : Ba s i n 10/17 / 90 Probab l y Natu r al 

u Ta nk far;n 1/ 29 /90 Natu r al 
u TanK fa rm 5/ 08 / 63 Probab ly Nai:ura l 
u Tank f arm 5/ 08 / 63 Probab l y Na tu r al 
u TanK fa rm 5/ 08 / 63 Probab ly Natu r al 
u Tank f arm 10/ 21/ 91 Natura l 
u Tank fa rm 5/ 08 / 63 Probab ly Natura l 
u Tank f arm 
u Tank f arm 
u Tank farm 
u Tank farm 10/ 08 / 91 Natura l 
u Tank fa rm 10/ 21/ 91 Natural 
u Tan k fa rm 10/1 5/ 91 Trans fe r l i ne 
u Tank fa rm 10/ 21 / 91 Nat ur al 
u Tan k fa rm 10/08 / 91 Natu r al 
U Tank farm 10/ 15 / 91 Trans f er l i ne 
U Tank farm 10/ 15 / 91 Natural 

.-4. - j 

E 

-75000 3i201 

-75269 3751 7 

- 73268 38574 
-73184 37823 
-72940 37849 
- 73500 33160 
- 73Z85 38<1 10 
- 732~3 33210 

- i .;.:,, - - ;- :,:3 

- 77 : : z 26 ; so 

-c: ~ -~ 
- I ""' L , ~ 2716 2 
- 74796 37528 
- / 5072 ... _,. '"la 

.:. • "JC J 

- 75'19 1 376i 3 
- 75456 38052 

-75457 38275 
- 75459 37887 

- 76034 37786 
- 75700 37822 
- 75837 38262 
- 75908 38135 
-75775 38035 
-75908 37935 
-75860 37857 
-75876 37920 
- 75820 37855 
-75616 37942 
- 75737 37860 
- 75686 37901 
- 75786 37900 
-756 12 37857 
-75737 37947 
-75717 37857 



Table A-2: U Plant Aggregate Area Radioacivity 
Categorized by Facility and Well 

Well Tankfarm Facility Log Date Category E N --------- -------- ------------ -------- ---------------------- ------
2-\i/18-110 60- 11 -07 u Tank farm 10/15 / 91 Natural -75763 37857 
2-Wl8-113 60- 12-01 u Tank farm 10 / 21 / 91 Contamination -75817 37940 
2-Wl8-114 60-07-01 u Tank farm 10/15/91 Contaminat i on -75617 38043 
2-Wl8-115 60-08-04 u Tank farm 10/21 / 91 Transfer line -75692 37976 
2-Wl8-116 60-07-10 u Tank farm 10/15 / 91 Contamination -75678 38017 
2-\i/18-117 60-07-11 u Tank farm 10/15 / 91 Contaminat i on -75657 38043 
2- 1,.Jl8-l l 8 60-08-08 u Tank fa rm 10 / 15/ 91 Natural -75787 37977 
2-;./18-119 60- 08-09 u Tank farm 10 / 15/ 91 Natura l -75787 38017 
2-\./18-120 60-09-01 u Tank farm 10/15 / 91 Natural -75818 38041 
2-Wl8-121 60-09-07 u Tank farm 10/15 / 91 Natural -75862 37956 
2-\.11 8-122 60- ,]9- 08 u Tank farm 10 / 21/ 91 Natural -75887 37977 
2-;./18- 123 60- ,)9- 10 u Tank farm 10/ 21 / 91 ,"latura l -75887 38017 
2-;./18- 1211 60-,Jd-08 u Tank farm 10 / 08 / 91 Co ntamina t i on - 75637 38077 
2- ':"18-125 60 - ,)d< 0 u Ta nk f ar:n 10/ :5 / 91 Poss i ble contam i na t : on - 7568 7 38117 
> ',"13 - 125 50- -J<1 -: 2 u :an k far11 - 7563 7 38143 
2- ',./18- 127 60- -) 5-G 5 u Tank farm 10/ 2l , 91 Natura l -75722 3804 7 
:-:~18- 123 -30- ·J :-.J 7 '.J Tank f ::i r:n ~ 0 ':: ? l 'lat 'J n. l -75757 380d7 
2- ·,n 3 - l 2 9 SC- ::- -J8 'J Tan k ~ a r:n l O, 2 ~ Sl 1\~a t~r 1: - 75787 380i7 
>Al 3- ~20 - ...., "' - . " 'I -:-a.n k ~an, ; n c· '~ acur:1 ~ - 75787 38 11 i 'J V -..,: - • 'J ~ ... v ' .: ... -' 2-Al8- i 31 60- -:6- ,J 7 J Tank far:n lO; l : , 9 1 .'la c .Jra i - 75357 38051 
2-\i/18- 132 60--J6- ·J8 u Tank farm lO ;l S/ 91 Tra nsfer ; i ne - 75885 38077 
2-\i/1 8- 133 60- -J6- l O u Ta nk farm 10/ .S i 91 ~la tun l -75885 38117 
2-;./18- 134 50- ,:5 - ~ ~ lj :ank far:n :o i :S 1? 'la t un 1 -7sas7 281'11 
2-\./18- 13 5 60- ·J l - .J8 u Tank fa rm 10/1 5/ 91 Natu r al - 75690 38177 
2-\.118-13 6 60-:J l <O u Tank farm 10/ 21 /91 :~a tura I - 75687 38217 
2-\./18- 137 60- -) 2- ,) 1 u ,ank f arm .0 ; 21·, 9 1 :ran s fer ; i ne - 757 17 38244 
2-\./18- 138 60- ,)2 - 05 u Ta nk farm 10/ 21 ;' 9 ~la tura l - 7570 7 38164 
2-;./18- 139 60-02- ,J7 u Tank fa rm 10/ 21 / 91 ,'la t 'Jra l -75757 38151 
2- \./18-140 60-02-08 u Tank fa rm 10/ 21 / 91 Natural -75778 38186 
2-;./1 8-14 1 60-.J2-~0 u Tank farm .0 / 15; 91 .'~at : . .:r1 l -7 5787 38217 
2-\./18-142 60-02- ll u Tank farm 10/ 21/ 91 Natural - 75757 38244 
2-\i/18-143 60-03-01 u Tank farm 10/15 / 91 Natural -75817 38244 
2-\i/18-144 60-03-05 u Tank farm 10/1 5/ 91 Natural -75822 38151 
2-\./18-145 60-03-08 u Tank farm 10/ 15/ 91 Transfer l i ne -75885 38177 
2-W l8-ld6 60- ,)3-10 u Tank fa rm 10/1 5/ 91 Natural -75885 38217 
2-\.1 13- 147 60-03-11 u Tank farm 10/1 5/ 91 rlatun l -75857 38244 
2-\.Jl8-H8 60- l 0-J7 u Tank farm 10/ 09 / 91 Contaminat i on -75657 37857 
2-\./19-53 60-00-05 u Tank farm 10/ 08 / 91 Natural -75577 37898 
2-\./19-54 60-00-02 u Tank farm 5/ 08 / 63 Natural -75577 38197 
2-\./19-74 60-07-02 u Tank farm 10/ 15 / 91 Probably Natura l -75594 38017 
2-\./19-75 60- 10-02 u Tank farm 0/ 08 / 91 Natural -75600 37920 
2-Wl9-76 60-04-03 u Tank farm -75593 38095 

2-\.119-03 U-1 Cr i b 4/18 / 85 Contaminat i on -74098 37819 
2-\.119-11 U-1 Crib 4/ 18/85 Contamination -74210 37860 
2-\./19-16 U-1 Crib 6/12 / 85 Natural -74230 37950 
2-\./19- 17 U-1 Crib 12 / 10 / 85 Natural -74175 37895 
2-\./19-18 U-1 Crib 11 / 27 / 85 Natural -73936 37895 



Well 

2-W22-28 

2-W22-22 
2-W22-23 
2-W22-40 
2-',,/22-4 1 
2-',,/22-42 
2-\./22-43 
2-',,/22-60 
2- ',,/22-73 
2-',,/22-7 5 

~- '..~_9-32 
:-·,.n 9- ?3 
:::- -12:- 2: 0 

Z-;./19- 13 
2-',,/19 - lJ. 

2-\./19- 19 
2-i./19- 20 
2-',,/19-23 
2-\./19-2d. 
2- \./19- 25 
2- 'iJ 19- 25 
Z-:,./19 - 39 

2-Wl9-09 
2-W l9- 15 
2-',,/1 9- 72 
2-',,/19-73 

2-Wl 8- 177 

2-Wl9-02 
2-Wl9-69 
2-li/19-70 
2-Wl9-71 

2-Wl9-30 

2-\.118-196 

Table A-2: U Plant Aggregate Area Radioac ivity 
Categorized by Facility and Well 

Tankfarm Facility Log Date Category E N 

U-12 S-9 

U-12 Crib 
U- 12 Crib 
U-12 Cr i b 
U- 12 Crib 
U- 12 Crib 
U-12 .Crib 
U-12 Crib 
U- 12 Crib 
U-12 Cr i b 

U- ~ l Qj :: .7 
U- l J. Di :.: .1 

I • • ""\..; - ... -. 
J-. - .J ' - ~ .. 

U- :5 r , ... ..; · ... 
..... . ..,J 

U- 1 i Cr.~ s 
'J< 7 c.-- ~ j 
J - ~7 
U- ~7 
U- 17 
U- 17 
1J- i 7 

r ,,....; .""' 
.... , . i.J 

Cr~o 
Cr~b 
Cr~b 
C:- '. o 

U-2 Crib 
U-2 C:-i b 
U- 2 Crib 
U-2 Cr~b 

U-3 Cr i b 

U-8 Crib 
U-8 Cri b 
U-8 Crib 
U-8 Crib 

2/23/68 Contamination 

9/ 29/82 Natural 
8/ 25 / 82 Natural 
3/ 30 / 90 Natural 
3/ 05 / 90 Natural 
3/ 05 / 90 Natura l 
3/ 30 / 90 Natura l 
2/ 23 / 68 Natural 
8/ 25 / 82 Contamina t i on 
8/ 25/ 82 Contaminat i on 

-73770 36150 

-73098 36094 
-73198 36030 
-73042 36242 
- 73034 36142 
-73080 36053 
-73377 36339 
-73150 36125 
- 73120 36339 
- 73145 36255 

.1 107 ,' 87 
5/ 19 / 87 

?:'Jbab h 'la t:.1r: '. - 75319 37492 
?oss i bi e onI~m'.natio n - 7543 1 37239 

- 76120 36322 

3, :-i , 85 ~a[Jr1 i -7-1180 375i0 
') I 1 -l , :8c; ..; I i. / -.J :Ja t :.1r1 1 -74240 37300 

l ,' 25 / 87 
5, 02 ,' 86 
3105 / 87 
3/ . 2/ 87 
4/ 16/ 87 
'1 /1 6/ 87 
2, 05187 

?roba o I y ,'la t:.1r1 i 
?Y-'.Joao I J .'la c.1r1 '. 
Natura l 
Nat ura l 
Natura l 
Poss i ble Contam i natio n 
Natura 1 

5/ 09 / 85 Contamination 
5/ 24 / 85 Natural 

9/1 6/ 87 Natural 

-72406 37569 
-72252 37 525 
-72537 37499 
- 72 588 37613 
- 72 250 37575 
- 72345 37504 
- 72390 37 520 

-74225 37895 
-74285 37775 
-742d.7 37859 
-7'1322 37859 

-75500 37680 

5/1 3/76 Poss i bl e Co ntam inatio n -73000 36849 
-73100 36920 

12 / 03 / 76 Contamination -73100 36860 
12/ 03 / 76 Contamination -73100 36800 

U-3:U Plant 4/ 27 / 90 Natural -72935 37603 

Z-1 Ditch 

, -
,"'1 - 0 

-77065 36880 



Well 

2-Wl8-178 
2-\.118-186 
2-\i/18-188 
2-\.118-199 

2-\.118-187 
2-\.118-195 

2-;.118-018 
2-;.Jl8-019 
2- ',.Jl8-020 
z- ·.JlS-207 
2-·ns-203 
2- ·~ 13- 209 
:-ns-2:0 
2-;./18-21 1 
2-\./18-212 
2-\.118-2 13 
2-;./18-2:l 
2-Wl8-2 15 
2-\.118-217 
2-'.1118-2!8 
2-'.1118 -2 19 
2-1118-220 

Table A-2: U Plant Aggregate Area Radioacivi ty 
Categorized by Facility and Well 

Tankfarm Facility Log Date Category 

Z-11 Ditch 
Z-11 Ditch 
Z-11 Ditch 
Z-11 Ditch 

Z-19 Ditch 
Z-19 Ditch 

Z-20 C:-- b ·' ,' 91 Natura l 
Z-20 Cr b • 0 1 

I , • Na tun i 
Z-20 C:-- b 91 '1atunl 
Z-20 C:-- b 
:-20 C:- b 
L-20 C:-- b 
2-20 C; b 
Z-20 Cr b 
Z-20 Cr b 
Z-20 Cr b 
:- 20 := :- b 
Z-20 Cr b 
Z-20 '.:r b 
Z-20 Cr b 
Z-20 Cr b 
Z-20 Cr b 

J.. - 7 

E N 

-76240 38610 
-76685 37270 
-76413 38065 
-76335 38366 

-76535 37425 
-76710 37275 

-76270 8903 
-76403 8503 
- 7 64 77 81 03 
-76148 9145 
-76207 9032 
- 15270 2898 
- ~53~9 8798 
- 76338 8715 
-76355 8645 
-76373 8564 
-7639 5 8473 
-76422 8370 
-76459 8ld0 
-76462 8058 
-76470 7940 
- 76471 7840 



llel l Site Cat1:gory l opl Bc1se V.:ilu~l l up2 U u ~ l.: v' ... 1 .. ~t l up5 U .J~.c v .. 1 .. ~5 l u1J. Uu~t.: Vdluc4 ropS Base ValucS Top6 Base Valut6 

- -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 -1123 -004 S- 21 Crib Contd111 illdli o11 4 38 5'.> :rn C, 11 5cllU t,U I t' ll 4'.> 1/U 25 7 25 

2 -1119 -08 U Plant Pos s i bl c Culll ;,11,i n.:it i Oil 5 16 / ') I Ill t tJ 1tr, I u l; ,,J UI J I I ff IIJU 120 I 190 240 70 I 250 348 55 

2 -1118 -015 U Pond Pos sible Contu111ir,ut ion 5 25 y') I 2U ,' ') 10 I t') l.' U lUIJ I It'll 130 14 7 I 130 244 75 I 

2-1118 - 113 u Tank farm Contomim,t ion 0 39 w 39 Sil lUIJtl )IJ / 1) <' 1000 /1 84 200 84 96 300 96 102 50 

2-1118 - 114 u Tank form Cont .i111i no l i un 5 47 l'/ 4 / )tl (, (J '.> tl 'I I 5", 

2-1118 - 116 u Tonk furm Conlurninol iun j 54 lY ')5 e, / 51J tJ (, / 'I I 51 

_,, 2-1118 - 117 u lank lu l'I II CunlwuinoL iun 5 ') 2 d ', t / ', tlJ t) {', I .' ,'. 5/l 

I 2-1118 - 124 u Tank farm Cont u11ti nu l i Oil 2 53 I '} '> 5 (.(, ctllJ Cu \\ I <' 'I 
0.) 

2 -1118 - 125 u Tank f a rm Poss i lll e cont u111i lldt i 011 3 I 5tl l , Y ,, t, y ~' / l,U '> I 11 5 32 

2-1118 - 148 U Tank f am, Cont u111i nu li on 2 18 ') U Ill 4tl ., 4U u l ~UUll lJ t.l 12 1 3 

2 -1119 -03 U- 1 Cr ill Contumi noti on 2 9 O U lU N 5'> 15 tlt l 1 !, ., uu 92 95 94 101 220 102 240 55 

2 -1119 · 11 U- 1 Crill Contu11ti na t i Oil 4 "50 51J 50 lltJ tU IJIJtJ llll 5'., c4 1l 65 24IJ 250 140 

2-1122 - 28 u-12 S-9 ConLu111inaL iun u 40 ] ti ll I 4U l ', u l \tJ I l '.> IJ I i ll j (, IJ I 1/ U c 11 nu I 217 230 13000 I 

2-1122 -73 U- 12 Crib Conrnmi nati on 5 20 YU 2 1 ,') llJllU 2c '.> Y 9'.i 

2 -1122-75 U- 12 Crib Conturninati on 5 20 YU t 1 t' ( 2YIJU IJ 2Y rn 5YUU 5IJ 46 300 46 59 2650 59 95 85 

2 -1119 -9"5 U- 14 Di t c. h Pussililc Co11twui11ill io11 2 12 / ') I l <' j'/ l',IJ I ', •) I I t 'I l l I 



I . 

I 
\1.) 

IJ.:ll 

----- ----

2· 1J19 · 26 

2· \J19 · 09 

2· \J19 · 02 
2· 1119 ·70 
2·\J19 · 71 

Site Category 
----- -- ----- --- --------- ----- -----

U-17 Crib Possilile Contamination 

U· 2 Crib Conuu11inot ion 

U· 8 Crill Possible Contu111in..itio11 
U· 8 Crib Corna111inat ion 
U-8 Crill Conu,minul ion 

T..1blt: A-3; lJ l' l,Hll Lulll,>111i1lu ll u 11 l1 1lc1 11. il , ullJ A~ ..: lu~<.: Gull l llu Acti vity 

l op l Bas e Va lli ..: l l up2 U d~ l.: Vu l u..:t l up5 U~1 :.n.: V.du.:5 l u1,!, li u !H,: Vuluc4 

2 18 90 1ll 5u 2Y'.> 3() 'N 19) 9Y 130 250 I 

5 6 175 I 11 1 S l JtJIJ I 14 ~tV. s, I I 

40 Ju() 40 l,!, lU'.l 44 I 2'.> UC) 115 

4 26 Ii) 'l.6 4U 40llUll 40 )~ llh.illll ,2 /0 3000 

5 30 7) 1U ,.~ 4UULJU 42 e,t )UU 62 65 1000 

ropS Base ValueS 

130 213 195 

U9 103 173 
70 82 2000 
65 82 250 

Top6 Base 

I 215 248 

103 

Va lue6 

120 

120 

I 

_J 



TABLE A- 4 . Sel ected RLS Survey We l ls f or U Plant 

Well Tank far:n 
·,.;e ll 

299 - w2J - oo.1, 

299 - wla - ::.:..: -5 ,) - ::. : - ,') 1 

-s~ - 10 - 1), 

299 - w22 - 0,s 

299 - w2.9 - •J09 

299 -W l9 - ·J 70 

Di sposa l 
s ; ~"' 

:'ank :ar::1 

. . -:':: r. :-: 

,..... _ .: ·-·-- _....., 

C- 3 

.:\ - l 0 

Drill 
Date 

6 / J0 / 5 7 

2 / 23 ; --;~ 

.:, / J 0 / 3 J 

4/ JQ / 3 2 

1 / J 1 / 5 1 

Dri l l 
Deot:i 

2 5 0 

, - . _ I .!. 

23~ 

10 5 



Appendix B 

We ll Se l ecti on f or RLS Surveys in t he Z- Plant Area 

This append i x presen t s t he resu lt s of t he boreho l e and fac ility 
evaluat i on that were used to select boreho l es for RLS l ogging i n the Z-P l ant 
Area. The facil i ty data and total gamma-ray logs were rev i ewed by an 
env i ronmental geolog i st and borehole geophys i st. The outcome of the 
eva lu at i on process was se l ecti on of we ll s for the RLS survey. Since the 
ex i st i ng data was col l ect ed under differ i ng qual i ty requirement s , t he fac i l ity 
and we ll sel ec ti on wa s based heav il y on pro f ess i ona l j udgement. 

Fac ili t i es disposa l or storage data and wel l l ocat i ons were reviewed t o 
det ermi ne if con t am i nan t pl ume s ex ist ed beneath a fa cility and shou l d t hose 
plumes be l ogged. Two crit er i a were used: (1) t he fa cility should have we lls 
that ar<: of suf~ i cient dea th ( i . e. , about 100 ft ) to ;:ienetrat e th e 'Hast e 
pl ume . cind ( 2) t:-ie fac 1ii t; shou l a have a high ac1:.ivit:; 1nvernory relati ve to 
~ther ~ac i i t ~es ln the J lant area. 7 he resu l ts of t:i i s 3creen:ng are 
pr esentea i n Tao l e 3. 1. 

ota : ~amma-r1 y : .: gs -or Jor<::no 1-? s ar.a ·"e! ~s '. n ::ie J1cin: :;. r ~:i ·,vere 
r e·1 '. c:':"ietJ Jy 3. ; ogg 1ng ::2 'J on :1 s'. s: '.ln G ··::.c '.o ac: '. 11'. :: ; ::a:2~ or~;:2a 'n -;:J ~'. ·1e 
ty pes. The categor 1es :ire: natural. Jro bao1:; natu r al , tra nsfer 1 i ne ( t ank 
farms Jnly) . po ssi ble cJ nt am i na tio n ana co nt am i na t i on. The categorizati on is 
:abu i a:2s ; n 7ab l e 3. Z. 

~ad ioact '. •;e ·:onLimi:lat2d '. nt2r--1a ~s · ... ere tab ulated °Jy fac l71:y an d 
1nc 1udea Jeoths co t he : Jo and joctom Jf :he '. nterva 1 and the av er age gamma­
ray ac : '.v i ty. The resu 1~3 are presentea i n Ta bl e 3 . 2. 

Th e co ntami na t ed '. nt erval dat a and aver age gamma-r ay activity (Tab l e B.3 ) 
and ~e l l co nstructi on aat a were us ed Hi th th e fol l owing criter i a t o sel ec t 
wel ls for RLS l ogging in t he pl ant area : 

o We lls should be fully penetrat i ng or a minimum dep t h of about 100 f t 

o ',/ ell s sel ect ed shou l d not have a ~e nto ni t e sea l ( i . e . , se1ec t 'He 1is 
ar i ,l ed pr i or t o i986) 

o ',.Je lls shou l d be l imi t ed t o one per f ac ility or unit (i.e., trench , t ank , 
etc .) for a t ot a 1 i n t he pl ant area of no more t han 10 

o We ll s should be i n cl ose prox i mi t y t o cr i b di str i but i on sy stem or storage 
t ank 

o We ll s should have contami nated i nterva l if prev i ous ly logged with t otal 
gamma- ray. 

Tabl e B-4 lists the wells selected for RLS l ogg i ng and the Z-Pl an t Ar ea 
t o support the 200 AAMS . 

B- 1 



Table 8-1 : Z-Plant aggregate area disposal facil i t i es and RLS logg i ng 
recommendat i ons. 

DISPOSAL FACILITY 
216-Z-lA TILE FIELD 
216-Z-l, -2 CRIBS 
216-Z-3 CRIB 
216-Z-4 TRENCH 
216-Z-5 CRIB 
216- Z-6 c::ns 
216-Z-7 CRIB 
216- Z-8 FRENCH DRA IN 
216-Z-9 TRENC:1 
2!. 6- Z- 12 
216 - Z:-l :3 
216- z - _.1 
2l6 -Z - l : 
Zl S-Z- : 3 

C::HB 
~~ ENC:1 
.=- ~ENC:1 
;~cK:1 
~~: 3 

ORA i ;l 
JRAi:'.J 
,JRA ::l 

Z-PLANT 

LOG 
WITH RLS 
YES 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
YES 
'( ES 
:'JO 
~w 
i'~O 
., ES 

3- ? 

COMMENTS 
ACTIVITY 
ACTIVITY 
LOW ACTIVITY 
NO MONITORING WELLS 
ACTIVITY 
NO MONI TOR ING WE LLS 
ACTIVITY 
NO MONITORING WEL LS 
ACT: VI TY 
ACTI VITY 
~O ~ON ITO RING WE~L 
~O ~O NITO R!NG ~E~L 
~O ~ONI70RING ~ E ~ ~ 
~C:'II:'f 



Well 

2-\i/15-0050 
2-Wl5-005i' 
2-Wl5-005Q 
2-Wl5-005R 
2-\"15-005S 
2-Wl5-051 
2-\.115-052 
2-\"15-053 
2-WlS-054 
2-\ill5-055 
2-\illS-056 
2-WlS-057 
2-WlS-053 
2- ',./ 15-059 
2-\il l 5- 060 
z- ·,.n S- G6: 
2- :..J l S- i. 92 
2-:~1s- : 9~ 
2-\.1 15-200 
2-\.1 15- 201 
2-\./ 15- 202 
Z- ',./15- 203 
2-W l 5- 20 d. 
2-\.1 15- 20 5 
2- Wl S- 206 
2- Wl S- 207 
2-W l S-208 
2- \.JlS-2 13 
2-WlS-2 14 
2- \"15-215 
2-Wl8-0l3 
2-Wl8-014 
2-Wl8-017 
2-\.118-067 
2-W18-063 
2-W1'8-070 
2-\.118-077 
2-\.118-079 
2-\.118-080 
2-\.118-149 
2-\.118-156 
2-\"18-162 
2-\.118-179 
2-\i/18-180 
2-\.118-181 
2-\.118- 182 
2-\.118-183 
2-\i/18-184 
2-Wl8-185 
2-Wl8-205 

Table B-2: Z Plant Aggregat e Area Radioact i vity 
Categori zed by Faci li ty and We ll 

F ac i 1 i ty Log Date Category 

3- 2 

E N 

-75984 39537 
-75984 39537 
-75984 39537 
-75984 39537 
-75984 39537 
-76535 40804 
- 76648 40920 
- 76576 40878 
-76628 40920 
- 76591 40904 
- 766 18 40920 
- 76 59 1 .10936 
- 766 78 40920 
- 76522 .1 081 1 
- 76325 .1 0788 
- 76548 l 08ll 

- .- ....... ..., 39995 - I Q..) _;,.,; 

- ~6313 39 991 
- 76300 39991 
- 76282 39995 
- 76250 39995 
- 76l 00 39873 
- 763 73 40673 
- 76388 l0l80 
- 76104 39873 
- 77736 40732 
- 75650 39600 
-76250 39999 
- 76252 40000 
-76254 39996 
-77250 39370 
- 77210 39370 
-76091 39256 
- 76534 39399 
- 76506 39371 
- 77 235 39395 
-76608 39273 
- 76594 39274 
- 76596 39246 
- 76602 39329 
-77216 39475 
-77202 39392 
-77202 39432 
-77225 39367 
-77202 39367 
-77202 39285 
-77204 39190 
-77213 39366 
-77191 39367 
-76051 39348 



't'le 11 
-----------
2-Wl8-206 
2-Wl8-243 
2-W6-l 
6-46-79 

2-Wl5-212 

2-\i/15-019 

2-'../ 15-020 

2-'...1 10- 179 
2- n - :J2 
2- ·r- ,13 
Z-~7 - ,J g 

2-\./6- 2 
2-'11 7- 04 
2-'.,./7- 05 
2-'./7- 06 
2-1'7-J 7 
2-';17- 08 
2- ',./7- 10 

2-1'15-002 

2-Wl5-015 
2-W15-016 
2- ',,n 5-01 7 
2- \"15'-023 

2-Wl5-014 
2-Wl5-018 
2-Wl5-024 
2-Wl8-003 
2-Wl8-021 
2-Wl8-022 
2-Wl8-023 
2- \"18-024 
2-\i/18-026 
2-Wl8-084 

Table B-2: z Plant Aggregate Area Radioactivity 
Categorized by Facility and We 11 

Facil i ty 
------------

T-25 Cr i b 

't'l-2 1t'l-4B 

'IJ- 2 LL3G 

'IJ-3 A LL3G 
·.~- ;A L~3G 
\./- ;,4 L~3G 
,.J - 3A :...'....3G 

'IJ-2AE LL 3G 
'A-3 AE LL3G 
'IJ- 3AE LL BG 
'IJ- 3A E LUG 
'IJ- 3A E LL.3G 
'A- JAE LL3G 
'A-3AE LL3G 

1A-4A LLBG 

W-48 LLSG 
1A-4B LL BG 
'A-4B LL3G 
1/J-4B LLBG 

1N-4C LLBG 
1..J-4C LLBG 
W-4C LLBG 
'tJ-4C LLBG 
1A-4C LLBG 
W-4C LLBG 
1..J-4C LLBG 
W-4C LL BG 
W-4C LL SG 
W-4C LLBG 

Log Date 
--------

4/ 25 / 63 

6/ 24 / 86 

8/ 21/89 

8/ 12 / 89 

-: :o i 37 
) ) ; 23/87 
: : . : J , 39 

'. 0/ 29/ 87 
: : , 05137 
. l/1 4187 
'.0 / 09/87 
: : ,· 17/ 89 
l l / _7/ 89 
1/ 25/ 90 

11 /1 2/ 76 

8/18/ 87 
8/ 18/ 87 
9/1 7/ 87 
1/ 6/ 90 

7/ 08 / 87 
12/ 05 / 89 
5/ 02/73 
7/ 08 / 87 
8/1 3/ 87 
6/ 15 / 87 
7/ 09 / 87 
9/ 27/ 89 
5/ 02 / 73 

Category 
----------------------

Probably Natural 

Contami nat i on 

Natural 

Natu r a 7 

.'la t :..i r::i i 
'la t :..ir:1 i 
.'la t :..i r i '. 

'la tu r a l 
'.la t:..in i 
·Natura i 
,'ja tu r a 1 
,'la t ur a 1 
Nat ur a1 
Natur al 

Probabl y 

Natural 
Na t ura l 
Na tu r a 1 
Natura l 

Poss i bl e 
Probably 
Natural 
Natural 
Natural 
Natural 
Natural 
Natura l 
Natura l 

'.) . 
c.J -J. 

Natura l 

Contam i nat ion 
Natura 1 

E N 
------
-76096 39256 
-77212 39255 
-74396 46090 
-78900 45750 

-76600 4l. 90 

-77772 41041 

- 78120 .1 : 028 

- 77 59 7 .!.!..12 0 
- 77385 ·- - ·a -c: 1 J 

- 77 d.2 0 .!6521) 
- 73889 .:.53.19 

- 75302 .+5571 
- 77 0<10 -+5435 
- 76816 :16509 
- 76219 .16509 
- 765 19 .16509 
- 75880 .+6510 
-75564 -+592 1 

-78082 42251 

-78103 40330 
-77387 40269 
- 77387 .10221 
- 78119 -+0630 

-78089 39990 
-77383 39705 
-78096 39851 
-77700 39600 
-78080 37794 
-78109 37831 
-78120 38987 
-77180 38998 
-78097 39477 
-77386 38249 



• 

Well 

2-Wl8-064 
2-Wl8-065 

2-Wl5-005 
2-Wl5-102 

2-Wl8-001 

2-',fl8-002 
2-\.Jl8-00d 
2- 1,./18-005 
2- ':'/18-008 
2-\./18-069 
2- 'i.JlS-07: 
2- ':'/18-0 72 
2- ·.n s -012 
2-:,./ 18-074 
2-\.Jl8-075 
2-Wl8-15 1 
2-'.,,/ 18- 152 
2- '1'1'18- 153 
2-'.../18- 15.J. 
2-W l8- l 55 
2-Wl8- 157 

2-Wl5-0 10 
2-WlS-011 

2-\.118-009 
2-Wl8-010 
2-Wl8-011 
z-;.na-012 
2-\.118-082 
2-Wl8-083 
2-Wl8-093 
2-Wl8-094 
2-\1118-095 
2-Wl8-096 
2-Wl8-097 
2-\1118-098 
2-Wl8-099 

2-lfl8-006 
2-\ollS-007 
2-Wl8-056 

Table 8-2: Z Plant Aggregate Area Radioactiv i ty 
Categorized by Facility and Wel l 

Fac il ity Log Date Category 
------------ -------- ----------------------
Z-1 Crib 9/ 22 / 67 Contamination 
Z-1 Crib 7/ 22/86 Contamination 

Z-1 Ditch 
Z-1 Ditch 

Z-12 Z-lA 

Z- 12 Cr i b 

Z- l 2 
z-:: 

7 _ . .. 
'-- - -

,,ri b 
Cr i b 
~ :- i b 
:r l b 
- ," ~ i) 

. r~o 
- ," '. J 
'~ :- i b 

Z- ~2 Cr i b 
z_ ;; C:--i b 
I - .. ~ : ,,-. ~O 
Z- ~2 Cr i b 

, - : ri b 
z- :7 :r ·• 

L - .. : .. i~ D 
Z- 16 Crib 

Z- 18 Crib 
Z- 18 Cr i b 
Z- 18 Cr i b 
Z- i8 Crib 
Z-18 Crib 
Z-18 Cr i b 
Z-18 Cr i b 
Z- 18 Crib 
Z-18 Cr i b 
Z-18 Crib 
Z-18 Crib 
Z- 18 Crib 
Z-18 Crib 

Z- lA Cr i b 
Z-lA Crib 
Z-lA Crib 

5/ 02 / 63 . Natural 
4/ 27 / 73 Probably Natural 

4/ 27 / 73 Natural 

7/ 22 / 87 
7/ 22 / 87 
S / 02 / 73 
,- .• ,a , ---J / L _, 1 0 

2/ 23 / 68 
3 / 20; 87 
8 120 187 
3, 20 187 
3/ 20 / 87 
7/ 08 / 86 
7/1 5/ 86 
7, 08/ 86 
7 /1 5/ 86 
7/ :s; 36 
7 _ 5 / 86 
7/ 15/ 86 

Natura l 
Nat ura l 
Contamin at i on 
Cont am in at i on 
Contaminat ion 
:o n:am in at i on 
:on u.mi na t '. on 
'lac Jn. ; 
.'la tJ n 1 
Co ntaminat i on 
,'lat ura l 
Con t am i na tio n 
Cont aminat i on 
CJ ntam i nat ion 
;'~a [ ~ r:i i 
)la t:.J r a 1 

5/ 07 /7 6 :la tJ r a. 1 
5/ 07 / 76 Probab l y Natura l 

7/ 23 / 87 Contamination 
5/ 13/ 76 Contaminat i on 
7 / 23 / 87 Natura 1 
5/1 3/7 6 Natura l 
7/ 23 / 87 Natural 
7/ 23 / 87 Natural 
7/ 23 / 87 Possible Contaminat i on 
7/ 23 / 87 Contaminat i on 
7/ 23 / 87 Natural 
7/ 23/87 Contamination 
7/ 23 / 87 Natural 
7/ 22 / 87 Natural 
7/ 22 / 87 Natural 

2/1 2/ 87 Natural 
7/ 21 / 87 Natural 
5/01 / 73 Contamination 

E N 

-76614 39373 
-76589 39373 

-75984 39537 
-76180 39702 

-77013 39388 

- 771 50 
-77375 
- 77 250 
- 77 22. 
- 77 24~ 
- 77 208 
- 77208 
- 77 205 
- 77 196 
-772 11 
- 77 19'1 
- 772<1 7 
- 77 154 
- 771 84 
- 77 . 85 
- 77 223 

39120 
39150 
39350 
39327 
39350 
393'1 7 
39298 
39 201 
39 111 
39371 
39'138 
39368 
39365 
39'138 
39d58 
39070 

- 7692'] +1080 
-77040 41145 

-76846 38852 
-76803 38847 
- 76955 38735 
- 76955 38850 
-77101 38570 
-77240 38409 
-76905 38744 
-76880 38662 
-76970 38665 
-76790 38825 
-76790 38745 
-76880 38940 
-76768 38949 

-76706 39212 
-76491 39204 
-76615 39301 



.. 

Table B-2: Z Plant Aggregate Area Radioac t i vity 
Categorized by Facility and We ll 

We ll Facility Log Date Category E N ----------- ------------ -------- ---------------------- ------
2-Wl8-057 Z-lA Crib 1/ 31/66 Contaminat i on -76587 39309 
2-Wl8-058 Z-lA Crib 9/15/67 Contamination -76651 39161 
2-Wl8-059 Z-lA Crib 5/ 01/73 Natural -76552 39161 
2-Wl8-066 Z-lA Crib 7/ 21/86 Contaminat i on -76601 39063 
2-Wl8-076 Z-lA Cr i b 5/ 01 / 73 Natural -76610 39318 
2- \"18-078 Z-lA Cri b 5/ 01 / 73 Natura 1 -76600 39308 
2-Wl8-081 Z-lA Cr i b 5/ 01 / 73 Contaminat i on -76605 39283 
2-wl8-085 Z-lA Cr i b 7/ 22 / 87 Natura l - 76717 38989 
2-Wl8-086 Z-lA Crib 7/ 22 / 87 Natura 1 -76742 39106 
2-Wl8-087 Z-lA Crib 7/ 23 / 87 Natural -76604 38980 
2-Wl8-089 Z- lA Cr i b 7/ 22 / 87 Natura l - 76752 39360 
2-Wl8- 150 Z- lA Cr i b 7/ 21 / 86 Contam i na t i on -76601 39075 
2- ',./ 18- 158 Z- lA Cr i b 7/ 21/ 86 Poss i ble Co nt am i na ti on - 76650 39256 
2-~18- i. 59 Z- lA Cr~ b 7/ 21/ 86 Co ntam inat i on - 76602 39223 
2-':./1 8- 163 Z- lA Cr: b 7/ 21 / 86 Co nt am inat ion - 76 552 ~a ~o d 

..,,,..,, (_ ..,J ' 

2-\./18- 164 Z- lA Cr i b Poss i bl e Cont ami1 a:: :o n - 76602 390:!0 
2-~12- :s s Z<A ( ;~b 7:' 2U 86 Contami nat i cn - 75650 39 :30 
~- ',./ 13- '. 66 Z- ~A Cr : b 7.1 2U 86 D . ' ' , OSS iD le CJnt3.m '. .~a: 'o n - 76650 39:os 
2-:./ 13< 57 - ' ' ~- :n C;.: b I 22 / 86 CJntam i nat '.o n - ,.- - - "" 

- 1 O ::l:JC 39 z:-+ 
2-Wl S- :63 Z- lA Cr : b 7; 22 / 86 Cont am i nat:on - 76552 3SO.l3 
2-WlS- 169 Z-lA Cr fo 7/ 21 / 86 Natura l - 76552 39073 
2- \.118 - 170 Z- lA Cr i b 7/ 21/ 86 Co ntam inat ion - 76602 39154 
2- ,./18- 171 Z- lA Cr i b 7/ 23/ 86 Natu ra i - 76604 390 10 
2-;./18- 17 2 Z- lA Cri b 7/ 22 / 86 Natural -76595 39435 
2-A l8-: 73 Z- lA Cr~b 7/ 21 / 86 Poss ible CJ n t 2.m i r. 2.:: on ·- 7657 4 39307 
2- '"' 18- 174 Z- lA Cr i b 7/ 2- / 86 Cont am i na t ion - 76565 39296 
2- '"' 18< 75 Z- lA Cr i b 7/ 21 / 86 Co ntam i na t ion - 76600 39 117 

2-;./ l 8-,J61 Z-2 Crib 7/ 22 / 86 Poss i ble Cont am i r. 2. ;: '.o n - 76589 39£124 
2-Wl8-062 Z-2 Cr i b 7/ 22 / 86 Natura l -76614 39398 
2-l"18-063 Z-2 Cr i b 7/ 22 / 86 Contamination -76589 39398 

2-Wl8-088 Z-3 Cr i b 9/ 23 / 86 Natura 1 -76432 39298 

2-Wl5-001 Z-5 Z-4 5/ 03 / 63 Probab ly Natura l -76576 40962 

2-WlS-062 Z-5 Cr i b 7/ 03 / 86 Contami nat i on - 76150 40975 
2-Wl5-063 Z-5 Cr i b 7/ 08 / 86 Contaminat i on -76100 40975 
2-Wl5-064 Z-5 Crib 7/ 03 / 86 Natural -75965 40900 

2-\i/15-007 Z-7 Crib 5/12 / 76 Contamination -76180 40880 
2-WlS-076 Z- 7 Cr i b 7/ 08 / 86 Contamination -76229 40878 
2-WlS-077 Z-7 Cr i b 7/ 08 / 86 Contaminat i on -76170 40824 
2-WlS-078 l-7 Cri b 7/ 08 / 86 Contaminat i on -76100 40824 
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Table 8-2: Z Plant Aggregate Area Radioactivity 
Categorized by Facility and Well 

Well Facility Log Date Category E N 
----------- ------------ -------- ---------------------- ------

2-W15-006 Z-9 Crib 3/23/87 Possible Contamination -75765 40005 
2-W15-008 Z-9 Crib 3/23/87 Contamination -75910 39740 
2-W15-009 Z-9 Crib 3/23/87 Probably Natural -75890 39930 
2-W15-082 Z-9 Crib 2/26/87 Natural -75810 39860 
2-WlS-084 Z-9 Crib 3/05/87 Probably Natural -76000 39860 
2-1./15-085 Z-9 Crib 2/26/87 Probably Natural -75910 39970 
2-1./15-086 Z-9 Crib 3/ 23/87 Contamination -75958 39790 
2-1./15-094 Z-9 Crib 5/ 03/63 Natura l -75890 39930 
2-Wl5-095 Z-9 Crib 2/ 26/87 Natural -75925 39930 
2-l"15-101 Z-9 Crib 4/30/73 Natural -75860 39890 



' 

Tubl.: ll -3: Z Plane C011Cu111inu1 l u ll 1111..:1 vo l~ 011,J Av..:1 u~.; G,,111110 Activity 

llel I Site Cuceyory Tupl Base Vulw:l Top2 tio !>C Volu..:2 l up3 lid J t.: v .. l u..:'S l upl, llu s.: y., I ue4 Top5 Buse Values Top6 Base Value6 
- - - - -- - - - - - - - - -- - - - -- - - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- --

2-1115 -212 T-25 Crib Contamination 2 26 105 26 .SU 20000 :rn ft. '.>UOU r2 97 100 

2-1115 -0lll 11 · 4C LI !Hi Poss il>lc Cu11lu111i110C ion 3 63 I,'., I t. j lUI l'> I ltll I 11'/ 11'> I l YU i:'42 70 I 

2-1118 -064 Z-1 Cr i°l> Contw11inu1 io11 u Hl 1 lU lY _j i, j)lJIJ _jl, .l e, .llll) .lo 64 150 

2-1118 -065 Z-1 Crib Contu111inac ion 3 22 12'> u )ll .l.lUU )0 c., 1 l,')U 61 U9 gs 

2-1118 -005 Z-12 Crib Contamination 0 23 240 23 .so 1!30U 30 27~ 250 

2-1118-008 Z- 12 Crib Contwuinat ion 4 24 I '> 24 :rn 1.l '> 3U f c., 7S 

w 2-1118 -069 z- 12 Crib Concu1ninuc ion (J 21 uu 21 ,'.'/ u u c') :, ( /U 
I 2-1118-071 Z- 12 Crib Conta111inu1 ion I, 17 65 1/ <'U tlOUU 

OJ 
2-1118-072 Z- 12 Crib Concu111i nae ion 2 17 60 I 7 2U 15uu 
2-1118-075 Z- 12 Crib Contamination I, 16 Y'.l 16 21, '.>luu 24 _j•) 1<') 

2-1118 - 152 Z- 12 Crib Contamination I 22 110 22 2c, i:'UU 26 1 I .l 1.lU 

2-1118 - 153 Z- 12 Crib Contw11im,t ion 2 22 lUU u l'> nu 2'.l Ill •, 12'> 
2-1118 -154 Z- 12 Crib Contu111inat io11 3 14 9U 14 lU ICUU 

2-1118-009 2-18 Crib Contauiinat ion 2 21 70 21 u 3UU 27 l( nu bl 212 80 

2-1118 -010 Z- 18 Crib Contamin.ici on 2 36 uu a I, I Jou 4U )2 1,u(J '>2 214 90 

2-1118-093 Z- 18 Crib Possil>le Conurniin .:i t ion 2 25 I'.> 25 .l7 16U 37 '.,c 14'.l , )6 12.l 95 123 141 115 

2-1118 -094 2- 18 Crib Conta111inatio11 3 32 70 32 36 17U 36 U.l 7'.l 

2-1118 -096 Z- 18 Crib Contu111inati on 2 32 cs 32 .16 /UlJ 36 fl ilU 

2·1118 -056 Z· lA Crib Contamination 0 41 16ll 41 1,y lUUU 49 6'-/ uuu lY 94 300 94 149 240 

2·1118 -057 Z· lA Crib Contamination 0 20 ttu 20 44 lUOU IJ 44 '.,4 ,'(J(J(J 54 123 120 
2-1118 -058 Z· lA Crib Conu,minut io11 0 43 12U 44 SU 2UOl)U '.JU /U .l40 /U Y9 1400 

2·1118-066 2-lA Crib Contamination 5 17 100 17 '.>2 JOOU 52 U2 350 ll2 gy 155 

2-IJ18 · 081 2· 1A Crib Conta111inat ion 0 15 200 15 32 600 32 3U 31,0 



Tc,bl" ll -3: 2 Plilnt Cunt ouii llu l i u ll lnl c:1 vo ls u11J Avc:1 "~" li u illll <J Ac tivity 

~ 

Uel I Sit e Cate~or y Tupl Base llilluo.;l lop2 Hu:..c.: V.il ll c:( l<,i-,S U.i :, l.' V~.l lll: j l u1A Uu S l! 1/aluo.;4 Toµ5 !lase ll,due5 Top6 Base llalue6 

- - -------- - - - - - - - - - - - --- -- - - -- -- -- -- - - - ----

2-Ultl - 150 2- lA Crib Contu111i nar ion 3 ll U'.J u l '.J l .llJU 1'.:> SI IUlJU .II '>.I 150 53 78 310 78 117 150 

2-U18-158 Z- lA Crib Possible Con ta111inat ion 1 48 BU 48 SU 14U 58 lU/ 10i.l 

2-UlB - 159 Z- lA Crib Contu111im1tio11 4 12 21000 12 '.JU l ':iuti '>U l J •1 IIU 

2-Ulll -163 2- lA Crib Contu111in.ic iun 2 41 9'.:> 4 I I,'., t ', IJ I,'.) I I.I ) I,'., 

2-UlB- 164 Z- lA Crib Possible Contamination I 79 95 79 YU lYU 9U Ill '/ YU 

2-UlB -165 2-lA Cri b Contu111inac ion ll9 Yu U9 9S lUll YS I II ',I() 

2-Ull.l - 166 Z- lA Crib Po:;s illl e ConL,miinuciun uu uu uu '/ I 14'.J YI 11 .'. llU 

2-UlB-167 2-lA Cr ib Conta111inacio11 52 lOU 5, 'jc, 2UU 56 Jl ', 14'.l 

2-UIB -168 2- lA Crib Contu111inat iun 45 JU'.:> 45 Cl 24U 61 ,~s 1'>0 

2-UIB-170 2- lA Crib Cont am inati on 1 22 6000 

2-1118-173 2- lA Crib Possible Cont amina tion 2 10 12U 10 16 l YU 16 ,:t, 11 0 26 36 180 

2-U\8 - 174 Z- lA Crib Contamination 2 n 12'> 13 ltl 16'> Hi .It 12U 32 42 JOO 

2-UlB -175 2- lA Crib Conto11ii nd ti on J 22 9000 u Y6 sou 96 l t ll 160 

2-UIB -061 Z-2 Crib Possil.il e Contu111iniltion 2 22 lQ'j n C,') 2'.JIJ 69 I Ill 10'> llll 130 150 130 14 7 100 
(U 

I 2-UIB -063 Z-2 Crib Conrnmindt ion I, 25 IIU 24 '.J I, 4.Su '.) t, 111 till 111 154 165 
, c, 

2-U15 -062 Z-5 Crib Cont a111inat ion 1 96 9'.J 96 lUU /Ull llltl 1.1 '/ IYO l.lY I'll 700 151 190 105 

2-U15 -063 Z-5 Crib Contamination :s 39 10U 39 9ll 14'.:> 9U , ~ .I 1/UU 10 14 7 125 

2-1115-007 Z-7 Crib Contaminati on 4 23 105 23 32 400 32 l,'.) uoo 4) 64 4000 64 82 1000 82 no 4500 

2-U15 -076 Z-7 Crib Conta,nim,tion 2 10 12U 10 4, Y'> L,2 c l, au t.,l, 75 700 73 98 150 98 101 650 

2-U15 -077 Z-7 Crib Contilluinat ion 2 8 120 8 l, 1 100 l,1 co 145 l6 6U 265 

2-1115 -078 Z-7 Crib Contamina tion 2 39 95 40 61 9'.JO 61 6') 360 

2-U\5 ·006 Z-9 Cril.i Possil.ile Co11Lumi11u1i o11 0 47 6ll t, I llll /() llll 1•,1 ) U l '.> I 16ll 110 160 172 70 172 185 105 

2-UlS -008 Z-9 Crib Conlwuinat i 011 5 41l )) 4U '.:>6 l,'.)l) '.:>6 /U lUU fl) 104 120 104 120 290 120 136 65 

2-UlS -086 Z-9 Crib Contamination 1 48 6'> l,8 61 14'.) 61 104 85 104 112 260 112 136 95 



TABLE B-4 . Selected RLS Survey Wel l s fo r Z Plant 

Well 

299 - WlS - 063 

299 - WlS - 005 

299 - WlS - 02.J 

299 - Wl3 - :.3 0 

299 - Wl5 - 06J 

299 - WlS - 007 

299 - WlS - 008 

Disposal 
S ite 

7 - ~ ' ......... 
'--' - ,. ..; 

z- ::..2 C:-- iD 

z - ::..3 C:--ib 

.... ' ;. y - .:. .. C::-i.b 

Z- 5 C::::-.:.b 

Z - 7 C::- ib 

Z-9 C::-.:.b 

Drill 
Date 

4/ J0 / ~9 

2.1/ J0 / So 

~2 / : l ; , -3 0 

6/ Jo; -:-: 

2.0 / 32./ ~7 

3 / Jl/ 66 . 

2..!. 1 ' J 0/ -So 

Dr ill 
Depth 

140 

272 

2 l :2 

' ") ,,.,. 
.._ _ 0 

200 

]25 

20] 

~ e c o rds ind icate jct~ ?oten t.:.al bo reholes =~r the Z- 2 C::- ib 
-· h a v e :Oeen d es-c:::-oyed. 
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Appendix B 

Well Selection for RLS Surveys in the Z-Plant Area 

This appendix presents the results of the borehole and facility 
evaluation that were used to select boreholes for RLS logging in the Z-Plant 
Area. The facility data and total gamma-ray logs were reviewed by an 
environmental geologist and borehole geophysist. The outcome of the 
evaluation process was selection of wells for the RLS survey . Since the 
existing data was col l ected under differ i ng quality requirements, the fac i lity 
and wel l select i on was based heav il y on professional j udgement. 

Facilit i es disposal or storage data and well locat i ons were reviewed to 
determine i f contaminant pl umes ex i sted beneath a fac ili ty and should t hose 
plumes be l ogged. Two cr i ter i a were used: (1) the fac ili ty shou l d have wells 
t ha t are of suffl ci en t dep t h (j . e_ , abou t ~0 0 ft ) t o Jene tr at e ~he •,o1a st2 
~l ume , and ( 2) th e fac i li t :1 shou l d have a hi gh ac -: i vi : J i nvencorJ r el at i 11e t o 
othe r fa ci l i : '. es in th e pl an e area . - he · esu l ts of :~ · s scr een ing are 
pre sen t ed i n - abl e 8. 1. 

7oca 1 :amma- ra y l ogs -,Jr Jore !l o; 2s 3.r:c .~e l : s ~n ::ie J l ant ar =3. ·,o1er= 
rev~ewed j y a l oggi ng geap ~ys'. s: ana ~3.c ioac: ~vity ca'C ego r i zed ;nto f '. ve 
types . 1ne cn2gor 1es are : nat ura l. :Jrobab l y natun '. , t ransfer l ine (t ank 
fa r~s an11) . Jo ss i bl e con t am i na t '. on ana :o nt am i na t i on . The cat egor i zat i on is 
t abu 1atea '. n Tab l e 8 .2. 

~aa io ac: '. ve contam i na ted '. nt 2rva ; s were t abu lat ed jy f ac i1 l ty ana 
nc1udea j eo ths to th e to o and Jot t om of :h e i nterva 1 and th e aver age 3amma­

r ay act i vity. The r esu lts are ~resen t ea i n Tab l e 8.3 . 

The contaminated i nterva l dat a and average gamma-ray activ ity (Tab l e 8.3 ) 
and we ll construction data were used wit h t he fol l ow i ng criter i a t o se l ect 
wells for RLS logging in the plant area: 

o We l ls should be fully penetrat i ng or a minimum depth of about 100 ft 

o · '..I e 11 s s el e ct e d sh o u 1 d :, o t nave a ~en t on i t e sea 1 ( : . 2 . , s e 1 e c: '"' e i ~ s 
• dri ll ed pr i or to 1986) 

o 1/Je ll s shou l d be li mited to one per f ac ili ty or un i t (i .e. , trench , tank, 
etc.) for a total in the plant area of no more t han 10 

o Wells should be in close proximity t o crib distr i bution system or storage 
tank 

o Wells should have contaminated i nterva l i f prev i ously logged with total 
gamma-ray . 

Table B-4 l i sts the wells se l ected for RLS l ogg i ng and the Z-Plant Area 
to support the 200 AAMS. 
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Table B-1: Z-Plant aggregate area disposal facilities and RLS logging 
recommendations. 

Z-PLANT 

LOG 
DISPOSAL FACILITY WITH RLS COMMENTS 
216-Z-lA TILE FIELD YES ACTIVITY 
216-Z-l, - 2 CRIBS YES ACTIVITY 
216-Z-3 CRIB NO LOW ACTIVITY 
216-Z-4 TRENCH NO NO MONITORING }IELL S 
216-Z-5 CRIB YES .~CTIVITY 
216-Z-6 CRIB NO NO MONITORING ~ELLS 
216-Z-7 CRIB YES ACTIVITY 
216-Z-8 FRENCH DRAIN NO NO MONITOR ING ',.JE LLS 
216-Z -9 TRENCH YES ACiIV TTY 
216-Z-12 CRIB YES ACTI'l!T'f 
216-Z -13 FR ENC:-, JRA i ~l ,' lQ .' lO :10N I"i"OR I NG ·.~E · ~ 
2!6-Z- 14 FRENC:-, JRA i;J .'lO 'JO .'~CNITO RING '.~E ' 

2~6-Z- 15 rRENC:-, J RA Ul .'W .'lO '•1CN I TOR ING , r 
rl t. -2: .s-::-:.2 c~:s .1 :5 ::. c- : ,1~; ': 

3- ? 



Table B-2: z Plant Aggregate Area Radioac t ivity 
Categor ized by Fac ili ty and We 11 

Well Facility Log Date Category E N ----------- ------------ -------- ---------------------- ------
2-W18-206 -76096 39256 
2-Wl8-243 -77212 39255 
2-W6-l 4/ 25/63 Probably Natural -74396 46090 
6-46-79 -78900 45750 

2-Wl5-212 T-25 Crib 6/ 24 / 86 Con t am i nat i on - 76600 411 90 

2- \./15-019 liJ-2 W-4B 8/ 21/ 89 Natura l -77772 41041 

2-'.-1 15-020 ',./- 2 L!..3G 8/ ,2 / 89 Na t :.i r a: - 78120 :1 1023 

2- ·,no - ~;-9 'A-3 A L3G - 77 59 7 :111.:120 
2-·n - 02 A- 3A ~3G - : 0187 ,'la t:.in'. - 77 385 l ~ - . " ' . o: l ~ z-1n-•E ',./ - 3A ~3G :o 23 , 87 ~la t :.i r 1. - 77 d. 2Q -+6 5 2 ') 2-~7 - ,J9 ~- 3A :..3G :: . ~0 ; 89 'I at~ r J '. - 78889 l - ::; .!C . o.., . ~ 

2-\.16- 2 'A- 2AE LL3G :0 / 29/ 87 ,'I a CJ r 3. '. - 75302 4557 1 
2-\.17- 04 'A-2 AE LL3G : ~. 05/ 87 ~la t:.in : - 77 0'10 45435 
2-\./7-05 '.~-2 AE LL3G · : 1;'1 4/ 87 Nat:.i r ai - 76816 116509 
2-~7-06 'A- 3AE L3G :0, 09/ 87 Na t:.Jr 3. ; - 762~9 46509 
2-'.;17-07 1H'- 3AE LL3G : l ,' 17 / 89 Na n r a '. - 765 19 46509 
2-'.;17-08 1H'-3AE LL BG : l/1 7/ 89 Natura i - 75880 465 10 
2- 'l'/7- 10 'H'-3AE LL BG / 25 / 90 Natur a 1 - 75564 45921 

2-\.115-002 1H'-4A LLBG 11 / 12 / 76 Probably Natura l -78082 42251 

2-Wl5-015 1H'-48 LL3G 8/1 8/ 87 Natura l -78103 40330 
2-\.Jl5-016 1H'-4B LL3G 8/ 18/ 87 Na tu ra : - 77387 40269 
2-'.AlS-01 7 'H'-48 LL3G 9/ 17 / 87 Na tu r a 1 - 77387 40221 
2-WlS-023 1/J-48 LLBG 1/16/ 90 Natura l -78119 40680 

2- \./15-014 1H'-4C LLSG -78089 39990 
2-Wl5-018 1,.J-4( LLBG 7/ 08 / 87 Possible Contaminat i on -77383 39705 
2-WlS-024 1,.J-4( LLBG 12/ 05 / 89 Probably Natural -78096 39851 
2-Wl8-003 W-4C LLBG 5/ 02 / 73 Natural -77700 39600 
2-\"18-021 1N'-4C LLBG 7/ 08 / 87 Natura l -78080 37794 
2-Wl8-022 W-4C LLBG 8/13 / 87 Natura 1 -78109 37831 
2-Wl8-023 W-4C LLBG 6/ 15/ 87 Natura l -78120 38987 
2-\./18-024 1/J-4C LLBG 7/ 09 / 87 Natura l -77180 38998 
2-\.118-026 1N'-4C LLBG 9/ 27/ 89 Natura l -78097 39477 
2-\.118-084 W-4C LLBG 5/ 02 / 73 Natura l -77386 38249 

3- l 



Wel l 

2-\1118-064 
2-Wl8-065 

2-\i/15-005 
2-lfl5-102 

2-Wl8-001 

2-',,/18-002 
2- !,fl8-004 
2- ',,/18 - 005 
2- \./1 8- 008 
2-\./18-069 
2-',,/ l 3- :J7: 
2- ',J l8 - ,J72 
2-'.-1 18- 073 
2- ',./18-07:+ 
2- ',./18-075 
2- ',./l8- 15i 
2-',,/ 18- 152 
2-\./18- 153 
2-:./. 3- i. 54 
2-\.1 18- i. 55 
2-\.118- 157 

2- \"15-010 
2- \"15-011 

2-\o/18-009 
2-',,/18-010 
2-',,/ 1,8-01 1 
2-\o/18-012 
2-\1118-082 
2- l"18-083 
2-Wl8-093 
2-\o/18-094 
2-\1118-095 
2-\1118-096 
2-\1118-097 
2-l"18-098 
2-Wl8-099 

2-\1118-006 
2.-Wl8-007 
2-\1118-056 

Table 8-2: Z Plant Aggregate Area Radioacti vi ty 
Categori zed by Fac i lity and Wel l 

Fac ili t y Log Date Category 
------------ -------- ----------------------
Z-1 Crib 9/ 22/67 Contamination 
Z-1 Crib · 7/ 22 / 86 Contaminat i on 

Z- 1 Dit ch 
Z-1 Dit ch 

Z-12 Z- lA 

Z-1 2 Cr i b 
Z- 12 Cr i b 
Z-' 2 Cri b 
Z- 12 Cr i b 
Z- 12 Cr ~b 

- . " .:....- .:. ~ 
...,. . ,.., 
_- 1.c. 

: :-i b 
r:, ~ 0 
r , • 
., ; ; 0 

Z- 12 Cr i b 
Z- 12 Cri b 
Z- 12 Cr i b 
Z- 1 ? C.-,. i b 
Z-12 Cr i b 
Z- 12 Cr i b 
Z- 12 Cri b 
Z- 12 Cr i b 

Z- 16 Cri b 
Z-16 Cr i b 

Z-18 Cr i b 
Z-1 8 Cr i b 
Z- 18 Cri b 
Z- 18 Crib 
Z-18 Crib 
Z-18 Cr i b 
Z- 18 Crib 
Z-18 Crib 
Z-18 Cr i b 
Z-18 Crib 
Z-18 Crib 
Z-18 Crib 
Z-18 Crib 

Z-lA Cr i b 
Z-lA Cri b 
Z-lA Crib 

5/ 02 / 63 Natural 
4/ 27/ 73 Probably Natura l 

4/ 27/ 73 Natural 

7/ 22 / 87 Na t ura l 
7: 22 / 87 Na t ura l 
S/02 / 73 Co ntami nat i on 
S, :9 /76 Contamin at ion 
2, 23 / 68 Co ntaminat i on 
3, 20, 87 ~oncami nar i on 
3, 20 / 87 Con c~m i nat ~on 
3 . 2 0 1 8 i ;L;, ;: J n. 1 
3; 20,1 87 Natu ra l 
7/ 08 /86 Con taminat i on 
7 ' !5/ 86 Nat ura l 
7; 08/ 86 Contami na t ion 
7/ 15/ 86 Co nt am i nat i on 
7 : S; 36 CJnt~m i nat io n 
1 15/ 86 Na t ur a] 
7, 15/ 86 Nat ura l 

5; 07 / 76 ~la n ra l 
5107 / 76 Probab ly Natural 

7/ 23 / 87 
5/1 3/7 6 
'7 ,' " 1 / 87 I I l ~ 

5/1 3/ 76 
7/ 23 / 87 
7/ 23 / 87 
7/ 23 / 87 
7 / 23 / 87 
7/ 23 / 87 
7/ 23 / 87 
7/ 23 / 87 
7/ 22 / 87 
7/ 22 / 87 

Contaminat i on 
Con t aminat i on 
Na t ura l 
Natura l 
Natural 
Natural 
Poss i ble Contaminat i on 
Contaminat i on 
Natural 
Contamination 
Natural 
Natural 
Natural 

2/ 12 / 87 Natura l 
7/ 21 / 87 Natural 
5/ 01 / 73 Contaminat i on 

,3- 3 

E N 

-76614 39373 
-76589 39373 

-75984 39537 
-76180 39702 

-77013 39388 

- 771 50 39120 
- 77375 39 150 
- 77 250 39350 
- 77221 39327 
- 77 241 39350 
- 77208 3934 7 
- 77208 39298 
- 7720 5 3920 1 
- 771 96 391 11 
-77211 39371 
- 771 9'1 39438 
- 77 247 39368 
- 771 5'1 39365 
- 77 :84 39438 
- 77 . 85 39458 
- 77 223 39070 

-76920 41080 
-77040 41145 

-76846 38852 
-76803 38847 
- 76955 38735 
-76955 38850 
-77101 38570 
-77240 38409 
-76905 38744 
-76880 38662 
-76970 38665 
-76790 38825 
-76790 38745 
-76880 38940 
-7676'8 38949 

- 76706 39212 
. -76491 39204 

-76615 39301 



Table 8-2: z Plant Aggregate Area Radioact i vity 
Categorized by Facility and We 11 

Well Facility Log Date Category E N 
----------- ------------ -------- ---------------------- ------
2-Wl8-057 Z-lA Crib 1/31/66 Contamination -76587 39309 
2-Wl8-058 Z-lA Crib 9/15/67 Contamination -76651 39161 
2-Wl8-059 Z-lA Crib 5/01/73 Natural -76552 39161 
2-Wl8-066 Z-lA Crib 7/21/86 Contamination -76601 39063 
2-Wl8-076 Z-lA Crib 5/01/73 Natural -76610 39318 
2-\1118-078 Z-lA Crib 5/ 01/73 Natura 1 -76600 39308 
2-Wl8-081 Z-lA Cri b 5/ 01 / 73 Contamination -76605 39283 
2-Wl8-085 Z-lA Crib 7/ 22 / 87 Natural -76717 38989 
2-Wl8-086 Z-lA Crib 7/ 22/87 Natural -76742 39106 
2-\./18-087 Z-lA Crib 7/ 23/87 Natura 1 -76604 38980 
2-Wl8-089 Z-lA Cr i b 7/ 22 / 87 Natural -76752 39360 
2- \./18-i 50 Z- lA Cri b 7/ 21/86 Contaminat i on -76601 39075 
2-1'18-158 Z- lA Cri b 7/ 21/86 Poss i bl e Con t amination -76650 39266 
2-\./13- 159 Z- lA Cr~ b 7/ 21/ 86 Co ntum i na tio n - 76602 39228 
2- '.-1 18-.63 Z-.A Cr1 b 7/ 21/ 86 Co nt am i na t\o n -76 552 39284 
2- \.Jl8- 16.1 Z- lA Cri b Pos si ble Co ntaminc.: '.c n - 76602 39040 
2- ',./18- :o: Z- :A .::-~ b 7,' 21/ 86 Contaminat ;o n -7 :6: J 39 180 
2- ·-1 1s-:sa Z-:A i:r"b 7 2! / 86 ?'Js s\ b12 CJ nl:.:im' ~=-:' on - 756:0 39 108 
2- ':-i'l8- l 67 Z- ~A C;~b 7/ 22 ,'86 CJn t .:im i na t:o n - 76552 392 14 
2-1'18- 168 Z- lA Cr fo 7/ 22/ 86 Contaminat '. on - 76552 39043 
2-;./18- 169 Z-lA Cr i b 7/ 21/ 86 Natural -76552 39073 
2-'..Jl8- l 70 Z- lA Cri b 7/ 21/ 86 Con tami nat i on - 76602 39154 
2-;./18- ~ 71 Z- lA Cri b 7/ 23 / 86 Natu ra l - 76604 39010 
2- ;,n8-. 72 Z- lA Cr i b 7/ 22 / 86 Na t:.i r al - 76595 39435 , 
2-:..J l 8- 173 Z- lA Cri b 7/ 21/ 86 Poss i b,e Contamir.c-c '. on - 7657 d 39307 
z- ;./18- 17 4 Z- lA Cri b 7/ 21/ 86 Con t am i na tio n -,- _. -- 39296 - 1 0.:0= 
2-;./18- 175 Z- lA Cri b 7/ 21/ 86 Contam i nat i on -76600 39117 

2-WlS-061 Z-2 Crib 7/ 22/ 86 Pos si bl e Co ntam inar.1o n - 76539 39424 
2-Wl8-062 Z-2 Cr i b 7/ 22 / 86 Natural -76614 39398 
2-Wl8-063 Z-2 Crib 7/ 22 / 86 Contaminat i on -76589 39398 

2- \./18-088 Z-3 Cr i b 9/ 23 / 86 Na tu ra l - 76'132 39298 

2-Wl5-001 Z-5 Z-4 5/ 03 / 63 Probably Natura l -76576 40962 

2-Wl5-062 Z-5 Cri b 7/ 03 / 86 Contaminat i on -76150 40975 
2-Wl5-063 Z-5 Crib 7/ 08/86 Contaminat i on -76100 40975 
2-Wl5-064 Z-5 Crib 7/ 03 / 86 Natural -75965 40900 

2-Wl5-007 Z-7 Crib 5/12 / 76 Contamination -76180 40880 
2-1"15-076 Z-7 Cri b 7/ 08 / 86 Contaminat i on -76229 40878 
2-WlS-077 Z-7 Crib 7/ 08/86 Contaminat i on -76170 40824 
2-WlS-078 Z-7 Crib 7/ 08 / 86 Contaminat i on -76100 40824 

3- 'J 



1r'le 11 
-----------
2-WIS-006 
2-Wl5-008 
2- ',"15-009 
2-Wl5-082 
2-Wl5-084 
2-Wl5-085 
2-\o/15-086 
2-WlS- 094 
2-WlS-095 
2.:.w15-101 

Table B-2: Z Plant Aggregate Area Rad i oact i vity 
Categorized by Fac ility and Well 

Facility Log Date Category 
------------ -------- ----------------------
Z-9 Crib 3/ 23/87 
Z-9 Crib 3/23/87 
Z-9 Crib 3/ 23/87 
Z-9 Crib 2/ 26/87 
Z-9 Crib 3/ 05 / 87 
Z-9 Crib 2/ 26 / 87 
Z-9 Crib 3/ 23 / 87 
Z-9 Crib 5/ 03 / 63 
Z-9 Crib 2/ 26 / 87 
Z-9 Crib 4/ 30/73 

Poss i bl e Contaminat i on 
Contamination 
Probably Natural 
Natural 
Probably Natura l 
Probab ly Natura l 
Contamination 
Natura 1 
Natura l 
Natura l 

'.) -., - , 

E N 
------

-75765 40005 
-75910 39740 
-75890 39930 
-75810 39860 
-76000 39860 
-75910 39970 
-75958 39790 
-75890 39930 
-75925 39930 
-75860 39890 



Tat;!e ll · J; Z Plunt Conli.1111i11ol1 un lnt<:1 vals u11J Av<:tuvc G.i11111<.1 Aclivily 

IJel l Site Cutegory Topl Base Vulu<:1 Top2 ll.isc Vuila:2 lup3 liu J i.: Vul11" ·5 lop4 Hos~ Vdlue4 Top5 Buse Value5 Top6 Base Value6 
--- - - -- - - - ---- --- - - --- - --- ---- - - -- - - - - - -- - -- - - - - - - - - - - - - - - - - -- -

2-IJJ5-212 T-25 Crib Contamination 2 26 10'.l 26 .SLI 20UO LI 30 I~ '.JLIOU n 97 100 

2·1J15-018 IJ -4C Ll BG Possible Conto111im,t ion 3 63 4S I b.S IUl l) I Jill HJ•/ 11) I 19U 242 70 I 

2· 1116 · 064 z- 1 Crib Contu111i1H.1l ion u lll llll IY 51, Y,u11 51, j (, Wll .So t,4 150 

2·1118·065 Z- 1 Crib Com u111i n.i ti on 3 22 12) 22 )U .S5LJlJ )Li e, i 1,'.> U 61 U9 145 

2·1J18-005 Z-12 Crib Contamination 0 23 240 2:S .SU 1800 30 2/4 2,0 

2-IJ18·008 Z- 12 Crib Conl a111i nation 4 24 7'.l 24 3U 1 5'.l :SU /e, /'j 

2-IJ18-069 Z- 12 Crib Contwninat iun u 21 Ill.I 21 2') 22u N :, I /U 
,J.J 
I 2-1118-071 Z-12 Crib Conta111inat ion 4 17 6) 11 2U ll UUU 

OJ 
2-IJ18-072 Z-12 Crib Contu111inat ion 2 11 6LI I/ 2U 1,uu 

2-IJ18-075 Z- 12 Crib Conta111inalion 4 16 95 16 24 57uu 24 .S •J 12) 

2-IJJ8 - 152 Z- 12 Crib Contamination 1 22 110 22 26 2uu 26 lU uo 
2-1118· 153 Z- 12 Crib Contamination 2 22 100 2l 25 ao 2'.> Ju t, 12S 

2-IJJB -154 Z- 12 Crib Conrn,11inat ion 3 14 90 14 lll 1600 

2-IJ18-009 Z- 18 Crib Conta111ination 2 21 70 21 21 3UO 27 (.,( no 67 212 80 

2-IJ18-010 Z- 18 Crib Conta111in.ition 2 36 au 27 47 J6U 48 '.1 2 400 52 214 90 

2-IJ18-093 Z-18 Crib possible Con ta111ination 2 25 75 25 37 160 37 )0 145 56 123 95 123 141 115 

2-IJ18-094 Z- 18 Crib Contamination 3 32 70 32 36 17U 36 ll.S 75 
2-1118-096 Z-18 Crib Conta111inat ion 2 32 65 32 36 /LIO 36 II uu 

2-IJ18-056 Z- lA Crib Conto111ination 0 41 160 41 1,9 11JUU 49 /,'/ IJ(Jl) l'i 94 300 94 149 240 

2-IJ18-057 Z-lA Crib Conlimtinat ion 0 20 110 20 44 lllUlJIJ 44 ) l , t UIJU 'jt, 1n 120 
2·1118 -058 Z·lA Crib Contu11tinut ion 0 43 120 44 )ll .!U IJIJIJ )ll /lJ .Sl,U /U y') J40U 
2-IJ18 -066 Z-l A Crib Contamination 5 17 100 1/ )2 10UU 52 Ill Y.iO ll2 149 155 
2-IJ18-081 Z- lA Crib Conta111ination 0 15 200 15 32 600 32 .Sil 340 



( 

Taul c B-3; z Plant C.:.111t.:u11inot iun lnt.:1 v..i ls u11J Avcru!J<' Go11 111c1 Activity 

(, 

\le 11 Sit e Category Topi ilc1se Vulucl Top2 Ho ~c Vcaluc 2 l up S U .i J l.: v .. 1 u.;5 lup4 Uu Sc Valut:4 TopS Buse Values Top6 Base Value6 

---- --- --- - --- - - - - - - - ------------- ----- ----

2-\118 - 150 Z- lA Cr ib Conrnminat ion J ll ll5 ll I '.> 2:rnu IS 5 I IU llO 3 I 55 150 53 78 310 78 117 150 

2-\118 - 158 Z-lA Cr ib Possiule Cont amina tion 1 48 80 41l SU 14U Sil IU / !Oll 

2- \118 - 159 Z- lA Crib Contu111ina1 ion 4 12 21ouu 12 '.ill 15UU '.i ll l I ,; l lU 

2-\118 - 163 Z-lA Crib Concu111inuci on 2 41 9'.> 41 4) 24U 4'.> l .'/ 14'> 

2-\118-164 Z- lA Cr ib Possible Contamination 79 9'.> 79 YU IYU YU lU '/ 90 

2-\118 -165 Z- lA Crib Contamination 89 90 ll9 95 1Ull 9 S 111 Yll 

2-IJIU - 166 Z- lA Crib Possil>le Contuminucion llU !JU tlll Yl 11. '.> Yl l L' uu 
2-\118 -167 Z-lA Ci-ib Conl,miin&l ion 52 lUU '.>2 )b 2Ull '.lb ,~:. 11.'.> 

2-\118 - 168 Z- \A C1· ib Conta11,inal ion 45 105 45 t.l 240 61 t.!l 150 

2-IJJ8 - J70 Z- lA Crib Contamination 1 22 600ll 
2-\118 - 173 Z- lA Cri b Possible Contamination 2 10 12u 10 16 lYU 16 t6 11 0 26 36 180 

2-1-118 - 174 Z- lA Cr ib Contamination 2 13 125 13 18 165 18 52 120 32 42 JOO 

2-\118 -175 Z- lA Crib Contamination J 22 9000 22 96 sou 96 l ~ll 160 

2-1-118 -061 Z-2 Crib PossiL>le Contu111im1tion 2 22 105 22 b'I 2'.>U 69 l l tl 105 111) 130 150 130 147 100 
L U 
I 2-\118-063 Z-2 Crill Concaminat ion 4 2:S 110 24 '.>4 45u 54 Ill 110 111 134 165 

, r., 

2-\115 -062 Z-5 Crib Conca111inat ion 96 95 96 IUll /IJU lOll I l •; lYU 159 151 700 151 190 105 

2-\115-063 Z-5 Crib Cont u111i nation 3 :S9 lllU 3Y 9lJ 14'.> 9U 1,; s 1/Ull 145 14 7 125 

2-1-115-007 Z- 7 Crib Contominuti on 4 23 W> z:s 32 400 32 ,,~ uuo 4'.> 64 4000 64 82 1000 82 130 4500 

2-\115 -076 Z-7 Crib Conta,uinut ion 2 10 120 JU 42 Y'.) 4/. t, I, tt.ll l4 15 700 15 98 150 98 101 650 

2-\115 -077 Z- 7 Crib Contamination 2 8 120 ll 41 100 41 t,6 145 66 61l 265 

2-1-115 -078 Z-7 Crill Contamination 2 39 95 40 61 95ll 61 l') 360 

2-\115-006 Z-9 Crill Possiule Conlui11i11ution 0 47 60 47 I Ill /ll 1 JU l '.>l '.:,(J J'.,J 160 110 160 172 70 172 185 105 

2-\115-008 Z-9 Crib Cont11min11tio11 3 41l 5'.> 41l 51, 4'.>0 '.lb /U lllO /U 104 120 104 120 290 120 136 65 

2-\115 -086 Z-9 Crill Contumination 48 6'.> 46 61 14'.> 61 llJ l, U5 10~ 112 2l0 112 136 95 



, . 

TABLE B-4. Selected RLS Survey Wells for Z Plant 

Well 

299 -Wl 3 - 06S 

299 - wl3 - 00 5 

299 - Wl3 - 0 l 0 

299- ;•iJ .. 3 - lSO 

299-wlS-063 

299 - :l'llS-007 

299 - WlS - 008 

Disposal 
Site 

Z-l .. - . -,. -

3 - 12 C:-- i.;J 

Z- l3 C:- ib 

3-1 .. ::.. C:- .:._;:i . 

z-s C:-:..b 

Z-7 C:-ib 

3-9 C:-:..b 

Drill Drill 
Date Depth 

4 / 30 / ~9 140 

l_ / J0 / 53 272 

:2 / Jl , -= 0 
.., --; ") 
~ - -

6/ 3 0; -= :.2 8 

10 / Jl/ ~--: 200 

3/ J l ; So 323 

l2. / 30 / 66 20J 

Records indicate botj ootent:..al boreholes :or t~e Z-2 C:-ib 
.. ·have been destroyed. 

3- i o 
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